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DIAGNOSTIC RN Everything but the 


PATIENT 


The apparatus is complete. All you need for a 


metabolism test is the patient. 


BESIDES THE APPARATUS ITSELF, YOU RECEIV! 
The oxygen tank, 65 gal., with a spe 
connecting in a leather carrying 


olime for 150 ten-minute tests, 


o need to work out a record sheet—one has been worked out with three 
ism tests to back it And 100 are sent to vou Of course, directions fo 
lculating the BMR 


Chree mouthpieces in sterilizable containers 


\n extra breathing tube, in case you are suspicious of infection, Packed in a case 
covered, that you can really carry into the bedroom, out to the car, or up to the 


Or just slip it behind the door in your offices 
Shall we send you one of those test sheets? Just drop a card to 


SANBORN CO., 1048 Commonwealth Ave., Boston, Mass., and 
ask for Circular M-12-MS. 
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Over 8,000 Physicians and 30,000 Diabetic Patients 


ILETIN (INSULIN, LILLY) 


are using 


PRICES HAVE BEEN REDUCED 
THE UNIT POTENCY HAS BEEN INCREASED 40 PERCENT 
AMPLE STOCKS ARE AVAILABLE 
U-10, 5 c. c. Ampoule Vial containing 


U-20, 5 c. c. Ampoule Vial containing 
20 units to the c.c. (100 Units).............. $2.00 


Send for a9 Giving full Information 


ELI LILLY AND COMPANY 


CHICAGO St. Louis Kansas Crry New 


in 


Supplied through the “Drug Trade 


INDIANAPOLIS, U.S.A 
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Constipation~ 


In obstinate or recurring cases, recent clinical evidence 


indicates the value of fresh yeast 


VERY physician has had 
numerous unsatisfactory 
experiences with the ordinary 
laxative drugs—from cascara to 
mercurial purgatives. 


While in no sense a substi- 
tute for proper exercise or fresh 
vegetables, Yeast is a highly 
valuable dietary adjunct in cases 
of obstinate or recurring intesti- 
nal inactivity. 


It is not habit forming. It 
produces no digestive disturb- 
ances. It can be prescribed as 
a part of the regular daily diet 
for as long a period as may be 
necessary. 


Recent investigations on the 
effects of fresh Fleischmann’s 
Yeast showed that it acts as a 
bowel regulator rather than as 
a purge, since the ‘normal’ 
subjects tested experienced no 


increase in weight or frequency 
of stool, while ‘‘the condition of 
every individual who had any 
degree of constipation was im- 
proved.”’ 


Best results are obtained by 
eating one cake half an hour 
before a meal or the last thing 
at night—followed by a glass of 
water. If desired, the yeast may 
be first dissolved in water, milk, 
or fruit juices. 


CA new authoritative book: 
written by a physician for 
physicians. This brochure dis- 
cusses the manufacture, physi- 
ology, chemistry, and therapy 
of yeast. A copy will be sent 
you free upon request. Please 
use coupon addressing The 
Fleischmann Company, 
Dept. K-26, 701 Washington St., 
New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


investigators. 


THE FLEISCHMANN COMPANY, Dept. K-26, 
701 Washington St., New York 


Please send me free a copy of the brochure on yeast 
based on the published findings of distinguished 


City 


State 
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NEW ZEISS MICROSCOPE—ASC 


THE TEST 
IN OUR STOCK FOR IMMEDIATE SHIPMENT 
OF SERVICE 


\{ new model of moderate price, constructed especially to meet the requirements of 
\merican laboratories. 


The side fine adjustment is exceedingly exact and insures a permanent precise action 
free from slack motion. The vertical movement is shown by a divided drum on the left 
fine adjustment milled head. A complete revolution of the milled head results in a vertical 
movement of the body tube of 0.1 mm. with each interval on the drum reading 0.002 mm. 


The finish, mechanical adjustments and optical performance of this microscope are of 
the excellence which has always characterized the products of the Carl Zeiss works 


6884. Zeiss Microscope ASC, with new side fine adjustment, fixed stage 110 mm. square, illumi Code 
nating apparatus with quick screw motion, and condenser of 1.20 N.A., withiris diaphragn Word 
With triple revolving nosepiece, achromatic objectives 18 mm., 4.4. mm. and 1/12th inch 
oil immersion, 1.25 N.A., and Huyghenian oculars 5X and 10X. In polished case with 
lock and key... $125.00 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “BALANCE,” PHILADELPHIA 
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THERMAL ESTABLISHME 


CELESTINS 
VICHY 


The place of CELESTINS Vichy in the dietary is dis. 
tinctive and important. It is an alkaline water of diuretic 
action, and is indicated in cases of the following: 


Chronic hepatic disorders; gastric and intestinal indiges. 
tions; acid dyspepsia; chronic catarrhal gastritis or enter- 
itis; rheumatism; diabetes; inflammation of the bladder: 
and a large number of minor ailments. 


CELESTINS VICHY is bottled only at Vichy, France, 
under the direct supervision of the French Government 
Order and insist upon getting CELESTINS VICHY. 


A booklet on the therapeutic uses of CELESTINS 
Vichy will be sent on request. 


HENRY E. GOURD 
General Distributor 
456 Fourth Avenue New York City 


No. 880 Microtome, complete with thousand hospitals, medical colleges and clinical laboratoric 
No. 930 COs Freezing Attachment, 
$13.50 


SPENCER 
No. 880 


FOR CELLOIDIN AND PARAFFIN AS WELL AS 
FROZEN SECTIONS 
Automatic feed. 


Covered and protected from dust and drippings. 
Securely clamped to the table. 
Cuts any desired thickness in multiples of 5 microns. 


Unique knife-holder insures utilization of entire cutti: 
edge of the knife. 


Cuts very large sections. 


Used by MAYO BROS., Rochester, Minn., and by over two 
knife, $100.00 


Prompt deliveries. Catalogue on request 


SPENCER LENS COMPANY 


MANUFACTURERS OF 
MICROSCOPES, MICROTOMES, DELINEASCOPES 
SPENCER OPTICAL MEASURING INSTRUMENTS, OPTICAL [SPENCER ' 


BUFFALO | GLASS, SCIENTIFIC APPARATUS 
BUFFALO, N. Y. 
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Gastron 


A complete gastric gland extract, 
in a potent agreeable solution. 


No alcohol 


No sugar 


In 6-oz. bottles without lettering, that it may be prescribed in the 


original container. 


Fairchild Bros. & Foster 
New York 


Prescribe TOLYSIN freely in 
CONGESTIVE CONDITIONS 
NERVOUS HEADACHES 
PAINFUL MENSTRUAL PERIODS 


TOLYSIN is well tolerated by your most sensitive patients because 
it is inert in the stomach. It exerts its action in the intestines. 
Usual dosage is 2-3 tablets (10 to 15 grains) three to four times 


daily with water. Boxes of 20 and 50 tablets. 


lolysin literature on request. 


THE CALCO CHEMICAL COMPANY 


Pharmaceutical Division 


Bound Brook, N. J. New York, N. Y. 
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Leaves from a 


DIGITALIS 
NOTE BOOK 


By. F. A. Upsher Smith, Ph. 


The Scientific Production of Digitalis Leaf 


The soil and climate of Minnesota having been so clearly demon 
strated to yield a highly active Digitalis leaf, we purchased land by the 
shores of Lake Minnetonka where the soil is unusually rich and suited 
to the purpose. 


The seed is started early in the year in the green house, the young plants being 
transplanted before finally planting them out in the field in May. Persistent cultiva 
tion brings the plants to such a pitch of perfection that leaves of large size are ready 
to cut in September. 


At this stage of production the leaves are tested by the Hatcher cat method to 
ascertain their potency, so that the harvesting may begin just as soon as the leaves 
have attained their maximum activity. Leaves are cut by hand and care is taken to 
select only full grown, undamaged leaves. These are placed immediately on trays in 
specially constructed dryi ing cupboards, capable of drying the leaves in dé arkness, within 
twelve to twenty-four hours. In this way the leaf is not subject to the slow decomposi 
tion entailed by air drying or by sun drying, and the fine green color of the leaves dried 
in this way suggests that but little chemical change has taken place during the drying 
process. 


The next step consists in removing the dirt and less active leaf stalk by putting th 
leaf through a fanning mill. The green, broken up leaf is then ground ina mill and sealed 
in air tight cans. The leaf is then submitted to a well-known pharmacologist for 
standardization by the Hatcher cat method, after which we manufacture it into capsules 
and tincture, so standardized that one cat unit is contained in each capsule or in ten 
minims of the tincture. 


Finally, the capsules are packaged in bottles holding 24 and the tincture in one-ounc« 
bottles, a fine amber glass being used to aid in the preservation of these valuable prod 
ucts of Foxglove Farm. 


Tincture Digitalis (Upsher Smith), U.S. P. formula, one cat unit in 
ten minims. In one-ounce bottles only. 


Capsules Folia-Digitalis (Upsher Smith), / gr. of the purified leaf 
or I cat unit in each. In bottles of 24, 500 and 1000 Capsules. 


Let us send you a trial package and arrange with 
your pharmacist and hospital to supply your patients 


Upsher Smith, Inc. 


720 Washington Minn: 
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New Castle Incubator 


Chamber has uniform 
and constant temperature 


" | ‘HE new Castle incubator fills the need 
for a reliable and accurate apparatus at 
a moderate price. 

Che electric heater is beneath the bottom 
not taking up s in the chamber). It 
distributes the uniformly from the 
bottom to the top and maintains an un- 
varying temperature. 

The automatic regulator controls the es- 
cape of excess heat up and out through the 
rear double wall. The walls are made of 
thick insulating material, bound with pol- 
ished copper. 


Send for details and prices 


CAST LE 


Sterilizers and bacteriological apparatus 
Wilmot Castile Co., 1160 University Av., Rochester, N. Y. 


EADINGS to 5% hemoglobin can be made 

directly from the scale of the Bausch & Lomb 
Hemoglobinometer, and correct estimates to 1% are 
possible. 


The instrument is of the Colorimeter type, and is 
constructed on the basis of a photometric match 
between a standard filter and a diluted blood sample. 
Readings are taken directly from the eyepiece position. 


The catalog of Bausch & Lomb Hospital Equipment, 
sent upon request, contains detailed description of the 


Bausch & Lomb 
HEMOGLOBINOMETER 


BAUSCH & LOMB OPTICAL CO. 


+ 635 ST. PAUL ST., ROCHESTER, N.Y. 
| NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LONDON 
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NEOARSPHENAMINE, D. R. L. 


(Licensed by the Chemical Foundation, Inc. ) 


“OLERATION tests show that NEo- 

ARSPHENAMINE, D. R. L., is from 75 

to 100% above Government requirements. 

The D. R. L., average is between 350 and 

400 milligrams per kilo of body weight. 
The Government requirement is 200. 


In trypanocidal activity NEOARSPHENA- 
MINE, D. R. L., equals that of Arsphena- 
mine of any brand and is less toxic. 


FOR SAFETY FIRST AND QUALITY ALWAYS 
TELEPHONE YOUR DEALER FOR 
D. R. L. NEOARSPHENAMINE 
Note: For the convenience of physicians, 
D. R. L. NEOARSPHENAMINE is supplied by 
dealers in bulk packages containing 10 
ampules of the drug in one size (.9 gram, 
.75, .6 or .45 gram as ordered), and 10 


ampules of double distilled water in hard 
glass ampules. 


No extra charge is made for the distilled 
water in bulk packages. 


20% discount to physicians in orders of 


10 ampules, bulk packages or otherwise. 


Send for booklet, ‘‘ The Treatment of Syphilis” 
Also literature on Arsphenamine, Neoarsphen- 
amine, and Sulpharsphenamine. 


The Dermatological Research Laboratories 


1720-26 Lombard Street, Philadelphia 
Branch of 


THE ABBOTT LABORATORIES 


4753 Ravenswood Avenue, Chicago 


New York Seattle SanFrancisoo Los Angeles Toronto 


“ELECTROCARDIOGRAPEY} 


is the last court of appeal and its judgment 
is rarely at fault.” 


Louis F, Bishop, Mp 


“AURICULAR FIBRILLATION” 


Electrocardiogram taken by the ‘‘ Hin 
equipment 
Practitioners, clinics and hospitals 
essential for a complete examination 
returns capable of creating its own 1 
nance fund besides allowing a generou 
each year. 


Catalog and details on request 


TheCambric O€ and Pil 


INSTRUMENT C° SAME RICA 


MAIN OFFICE AND FACTORY INCORPORATING SALES OFFICE mOWRO 


Diabetes 
Obesity—Restricted Diets 
CELLU FLOUR 


Cocoa Nibs 
Cocoa Shells 


Soy Bean Flour 
Washed Bran 


Agar-Agar Starch Free Baking 
Mineral Oil Powder 
Gelatine Citric Acid 

Sugar Free Flavors Food Charts 

India Gum Gram Scales, « 


The Chicago Dietetic Supply House, ‘nc. 
1750-52 W. VAN BUREN ST. CHICAGO 
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Hy| LEITZ NEW 
TE, Mon-Objective-Binocular” Microscope 


MI fi a Model “LB” 


JN” A Binocular Microscope at Moderate Price 


The advantage of binocular vision with micro- 

\ ; ’ scopes, due to the restfulness accorded the eyes 
and the increased brilliancy of image, have made 
the microscopist realize that through binocular 


ft - vision microscopical examination has been made 
— 


easier and more convenient 


The rather high cost of binocular microscopes 
has so far been an obstacle to make their appli 
cation one of universal character so that in pre 
senting herewith an instrument of moderate price, 
we believe to have pointed the way for the adop- 
tion of Binocular Microscopes for routine lab- 
oratory work and the use of such instruments by 
students. 


Write for Pamphlet No. L-1047 


Manufacturers, Wholesalers, Importers & Exporters in Laboratory 
Apparatus, Microscopical and Bacteriological Supplies 


Leitz “‘Mon-Objective-Binocular” Microscope “LB,” Organized under the Laws of the State of New York 
with complete illuminating apparatus, Oblectives 16 and sta a 
4mm.Oil Immersion Objective '4” (1.8mm.), Eye- General Distributing Agents for Canada: 


niall pieces 5 and 10 X in Hardwood Carrying Case, $190.00 THE J. F. HARTZ CO., LTD., TORONTO, CANADA 


n There can be but one 
“best” of anything 


you using it? 


ASK YOUR DEALER 


A. BAUM COMPANY, INC. - NEW YORK 
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WANTED 
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The Question that occurs to profes- 


sional men... Since it is the consensus of pro- 
fessional opinion that a dentifrice for general 
use is valuable only as a cleaising agent, and 
that medicated dentifrices deserve no place 
in rational oral hygiene, why should I recom- 
mend Colgate’s Ribbon Dental Cream? 


The Answer that instantly comes to 


mind... Because its cleansing power is not 
surpassed by any safe dentifrice; because it 
does not contain ingredients hurtful to hard 
or soft tissues; because it claims to be noth- 
ing more than a safe, efficient cleanser. 


Sound judgment and good taste beget that 
respect which prompts representative pro- 
fessional men to advise the use of Colgate’s 


Ribbon Dental Cream. 


CLEANS 


A generous supply of samples 
will be sent postpaid to pro- 


Washes and Polishes,» 
fessional friends upon request. 


Doesnt Scratch 
or Scour 


MEDICAL DEPT. 
COLGATE& CO. 
Established 1806 
199 Fulton St., New York Truth in Advertising Implies 


Honesty in Manutacture 
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eptone Solution(Armour) 
5%. Isotonic—Sterile 


As an aid in immunization and desensitization. 


PHARMACEUTICAL 


iitary Liquid lc 
mpoules. 


srarenalin Solution 1 oz. g. s. 
ottles. 


toxic substances. 


rpus Luteum, true substance. 


Thyroids, standardized for 
odine content. 


in a box. 


Elixir of Enzymes, digestant and 
vehicle. 
iprarenal Cortex—powder and 
tablets, free from active prin- 
ciple. 


Used hypodermatically in Migraine, asthma and 
other allergies with satisfactory results. 


This Solution is prepared from a special product 
consisting of primary and secondary proteoses 
and peptone. It is free from histamin and other 


Peptone Solution (Armour) 1 c. c. ampoules, 12 


Literature on request 


ARMOUR COMPANY 
CHICAGO 


Headquarters for the Endocrines 


See actual conditions 
by means of “E.S.I.Co.”’ 


Electrically Lighted Instruments 


lhe Electro Surgical Instrument Company, the 
cer manufacturer of these instruments, offers the 
Medical Profession a complete line constructed in ac- 
cordance with the suggestions and coéperation of 
eminent Physicians and Surgeons by whose names 
nstruments are designated 


Illuminated Eye Spud, Nasal 
Snare, Mouth Gag, Vaginal 
Specula, Rectal Specula. 


Auriscopes, Nasal Specula, 
Tongue Depressors, Laryngo- 
scopes. 


Yasopharyngoscope— Holmes. 
nsilluminators— Sullivan. 
ronchoscopic Instruments 
Jackson, Lynah. 
toscopes — Braasch, Young, 
Jrethroscopes —Swinburne, 
}oung, Gordon, Koch, Mac- 
in, Ballenger. 
| Instruments — T utile, 
h, Axtell, Bassler, Beach, 


Tungsten Batteries. 
Socket Current Controllers. 
Cautery Transformers. 


Electrically 
Lighted Surgical 
Instruments 


In order to obtain the most 
satisfactory service from our 
instruments, physicians 
should make certain they are 
using genuine “FE. S. 1, Co." 
lamps. If in any doubt abdut 
lamps you have, send them 
to us for inspection. 


The Ninth Edition 
of our Catalogue 


describes and illustrates 
our complete line of in- 
struments, designed both 
for the work of the special- 
ist and of the general 
practitioner. A copy will 


be mailed upon request. 


ELECTRO SURGICAL INSTRUMENT CO. 


ROCHESTER, N.Y. 
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OBSERVATIONS UPON THE NATURE, DIAGNOSIS AND CLINICAL 
MANAGEMENT: OF GASTRIC ULCER WITH SUGGES- 
TIONS FOR A RATIONAL REGIMEN OF 
TREATMENT. * 


By Frank Siruies, M.D., F.A.C.P., 


PROFESSOR OF MEDICINE, UNIVERSITY OF ILLINOIS, SCHOOL OF MEDICINE; PHYSICIAN- 
IN-CHIEF TO 8ST. ELIZABETH HOSPITAL, CHICAGO. 


Introduction. It requires but a casual acquaintance with the 
literature of peptic ulcer to demonstrate that treatment of the 
affection has been largely empirical. Various types of therapy 
appear to have obtained a vogue because their application relieved 
symptoms or for a time appeared to delay a fatal outcome. Success 
of modes of treatment has been judged from its effect upon the 
immediate condition and not with respect to the ultimate course 
of the ailment. Statistics of hospitals or private practices rarely 
indicate the condition, digestively, of patients treated after five to 
twenty-five-year intervals following a particular mode of therapy. 
As a rule, hospital records state that a peptic-ulcer patient has 
been discharged “cured,” “improved,” “not improved,” or has 
“died.” With exception of the fatal cases, usually facts are not 
available regarding the future course of the disease, inasmuch as 
patients frequently seek the advice of another physician, should 
their disability return after a long and expensive course of treat- 
ment at the hands of one physician. It is also of interest to observe 
that of a half dozen experts non-surgically treating peptic ulcer by 
radically different regimens, the percentages of cure show a varia- 
tion of but five to ten points. I have also been impressed by the 
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fact that at the most competent hands, certain ulcers alike resisted 
all types of treatment. It has seemed to me that unsatisfactory 
as the treatment of peptic ulcer might be, it should be possible to 
devise a type of management that at least had the merit of resting 
upon certain basic principles. It likewise appears to me that 
methods of therapy should be based upon information that has 
been returned by modern histological, physiological and clinica] 
investigation. All too frequently the mind, medical, has confused 
kur (a form of clinical management) with cure, the actual eradica- 
tion or substantial healing of a pathological lesion. 

The Nature of the Problem. The problem is not a simple one, 
even though for some eighty years attempts have been made by) 
numerous clinicians to have it appear as such. Those observers 
who, either by pathological, chemical or clinical training, are most 
competent to speak, admit that facts are not yet at hand which 
really permit our making unqualified statements with regard to 
either the cause, course or cure of the ailment. 

Clinically, peptic ulcer is a disease which may or may not exhibit 
symptoms or signs. It is an ailment which, in its uncomplicated 
form, may be so closely mimicked clinically by non-ulcerous dys- 
pepsias as to deceive the most experienced diagnostician. Until 
complications occur, it is a disease characterized in 84 per cent of 
instances by a peculiar periodicity. It frequently manifests itself 
by recovery and relapse wholly independent of type or duration of 
treatment. It is associated with a form of gastric malfunction, 
the cessation of which does not necessarily indicate eradication of 
its exciting causes. It is a disease about which little prophecy 
respecting its extent or its future course can be made from its clini- 
cal symptomatology. Acuteness of symptoms does not wholly 
indicate the histopathological changes existing at the diseased 
focus; acute manifestations, histologically, can complicate chronic 
inflammatory lesions pathologically. The most serious clinical out- 
come may follow upon spontaneous or so-called therapeutic cure, 
accompanied by the subsidence of the initial dyspeptic upset 
Stenosis, gastric malformation, involvement of extragastric viscera, 
fatal hemorrhage, or malignant transformation may occur with 
comparatively slight clinical manifestations or certainly with rela- 
tively little change in the patient’s complaints. Peptic ulcer is an 
ailment indistinguishable, clinically, from the appearance of begin- 
ning gastric cancer, or gastric involvement by syphilis, or tuber- 
culosis. It is a disease which but rarely occurs in individuals not 
already affected with other clinical abnormalities, as infections 
about the head, throat and neck, abdominal diseases, 7. ¢., inflam- 
matory changes in the appendix, gall-bladder, perigastric lymph 
nodes, pelvic structures; disturbances in the circulatory, elimina- 
tive, nervous or lymphatic symptoms or malfunctions of that group 
of glands concerned with food digestion and assimilation. Finally, 
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it is an ailment of almost universal distribution, and one capable 
of producing such disturbances of the physical and mental health, 
as to demand relief. 

Etiology. A study of the affection demonstrates that a nar- 
row conception of the etiology of peptic ulcer is quite erroneous. 
(‘ompetent observers have experimentally produced gastric ulcer 
by a wide variety of methods. It has been shown that gastric 
ulcers differing slightly in type, histologically, can be caused more 
readily from the systemic than from the local intragastric point 
of attack. Some of the more familiar causative agents are: (a) 
Bacteria of various types and strains, the evidence apparently 
indicating that any organism capable of multiplying in the blood 
and lymph streams and being viably implanted in the stomach’s 
or duodenal’s wall may furnish the beginning of ulcers; (6) bac- 
terial toxins; (¢) cutaneous burns; (d) elements of metabolic origin 
Bolton’s “gastrotoxin’”’ injected intraperitoneally or subcutane- 
ously); (e) metallic and alkaloidal poisons; (f) poisons introduced 
directly into the stomach: (corrosives, caustics); (g) alterations in 
the stomach’s circulation (vascular blocking, adrenalectomy, 
thrombi, emboli, arteriosclerosis or nervous imbalance, external 
pressure); (h) artificial pyloric spasm or stenoses; (7) mechanical 
trauma and food or foreign protein intoxications. But whatever 
may be the experimental mode of production, the ulcers resulting 
differ slightly. The lesions produced which are essentially similar 
from all causes are: Local inflammatory edema, loss of surface 
epithelium, minute or gross hemorrhage, necrosis, glandular destruc- 
tion and frequently secondary infection. In the healing of ulcers, 
irrespective of the way that they may have been produced, the 
basic features consist in development of protective connective 
tissue by hyperplasia with resultant scar. Ulcers in which the 
underlying causative agents persist constantly or become inter- 
mittently active heal the most slowly. It is by such incomplete 
attempts at repair that, from so-c -alled ac “ute beginnings, pathological 
chronicity is induced. Recently I have summarized, clinically, 
what appeared to be etiological factors associated with 522 proved, 
histologically, chronic gastric ulcers: 


TABLE I. 


Group. cases Per cent 

Infections (chronic and acute) . 33.7 
Arteriosclerosis (with vascular hyper rtension, 56 cases; with- 

out vascular hypertension, 21 cases) 14.7 
Visceral hypertonia (vagus or splanchnic hyperfunction) j 13 
Chronie general anemia (so-called “ chlorotic’’) Sel 11.3 
Syphilis 

. Visceral hypotonia (vagus or splanchnic hypofunction) 

Postoperative 
Industrial intoxication (occupational poisonings) 
Metabolic dysfunction (thyroid, suprarenal, pituitary, etc.) 
Trauma (abdominal injury from blows, falls, ete.; intragas- 

trically, foreign bodies) 


No. of 
) 
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To the seriously inclined student of peptic ulcer and its clini- 
‘al management, the classifications given will prove of a certain 
suggestive value and furnishes significant hints respecting the 
possibilities of the various so-called curative regimens. It is quite 
likely that similar constitutional disturbances are associated with 
duodenal ulcer. 

The summary given indicates that, with the evidence at hand, 
one cannot expect to establish a single definite cause of peptic 
ulcer. Seemingly, the exciting and localizing causes of ulcers vary 
widely and are individual for each subject. The essential point 
is that, through some systemic, and later local gastric malfunction, 
a point of least resistance occurs in the mucous membrane and 
normal gastric physiology is permitted to produce an abnormal 
tissue change. It would likewise appear that we have no basis 
for regarding peptic ulcer as a distinct disease entity. It seems 
more proper to consider that ulceration of the gastric mucosa is 
a local accident in the course of a systemic upset, the nature of 
which upset may be extremely varied. When once damage has 
been done locally to the wall of the viscus, whatever may be the 
primary cause, the future course of the process is similar. Pepsin 
and hydrochloric acid attack the inert gastric cells, necrosis results 
and ulcer is established. The course, duration and complications 
of the process depend mainly upon the persistence of the under- 
lving systemic causes, variation in the quality of the gastric juice, 
local intragastric trauma (as by food, bacteria, etc.) and the influ- 
ence of the activity of the muscles forming the stomach wall. 
Such facts strongly suggest that peptic ulcer presents many aspects 
of a self-limited ailment. The role of the physician lies chiefly in 
the management of the acute or chronic accidents and complica- 
tions consequent upon the destructive action of the primary cause 
interacting with the capacity of tissue to protect and repair itself. 

From the inception of symptoms, it is impossible to predict 
clinically the future course of any peptic ulcer. While many ulcers 
associated with a transiently acting causative agent destroy rela- 
tively little gastric mucosa and produce harmless scarification, 
thus evidencing a tendency to spontaneous cure, other ulcers, 
seemingly equally innocuous clinically at first, progress rapidly 
through various pathological stages and in a short time are asso- 
ciated with stenosis, extensive callous formation, hemorrhage, per- 
foration or malignancy. Chronicity in the histo-pathological sense 
by no means indicates that a peptic ulcer is old in terms of months 
or years. Malignant changes in gastric ulcer edges may occur 
quickly and their presence in no way points to the long existence 
of a previously benign affection. 

It is significant to observe variation in the pathological type of 
ulcers, dependent on their situation in various parts of the stomach. 
While fully 85 per cent of all gastric ulcers occur in the pylorus, 
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antrum and along the distal four-fifths of the lesser curvature, and 
while in these positions the greatest damage can be done by ulcer, 
yet just as striking changes occur in ulcers situated in other por- 
tions of the viscera. It is of importance to note that fully two- 
thirds of the gastric ulcers occur in that portion of the stomach, 
the mucous membrane of which is not devoted to the elaboration 
and secretion of hydrochloric acid, and that duodenal ulcers lie in 
a mucosa devoted to secreting an alkaline juice, but subjected to 
vigorous motion and to traumata, physical and chemical, from 
chyme. It would also seem to be of significance to recall that the 
majority of peptic ulcers occur in that part of the gut in which 
the greatest circulatory, muscular and neurological activity is 
requisite, that the fewest ulcers occur in those parts which are 
relatively fixed, and which have to perform mainly the duties of 
food receptacles or of a pepsin-secreting tubular gland. 

Physiology. (a) Gastric Chemistry. It is a striking commentary 
upon the empirical nature of standard treatments of peptic ulcer 
that they have as their basis the principle that gastric chemistry 
has been previously upset. It has been supposed that this dis- 
arrangement has been caused either by the development of ulcer 
or that the upset itself has produced the ulcer. This chemical 
disturbance is generally put down as being in the nature of an 
overproduction of acid gastric juice and pepsin. It is presumed 
that the so-called “corrosive effects” of this overactive digestive 
juice produces gastric ulcer or prevents healing of one already 
present. It is significant to observe in the first place that the 
normal gastric juice frequently varies in strength well beyond the 
range of the so-called increases, which may be demonstrated when 
gastric ulcer exists. In a recent study of 500 cases of gastric ulcer 
in but 30 per cent did I find free HC] values above 0.25 per cent. 
In 45 per cent the acidity was well within the normal range, and 
in the remaining 25 per cent the acidity was reduced or was 
entirely absent. Similar observations have been recorded by other 
clinicians. That there are causes of gastric ulcer other than the 
variation in the hydrochloric-acid concentrations is also supported 
by the observation that in bile-free stomachs large amounts of 
hydrochloric acid in the concentration of higher than 0.6 per cent 
mixed with pepsin may be placed in the stomach and yet not 
produce ulcer. Clinical and histo-pathological evidence indicate 
that when once initial damage to the gastric lining has been brought 
about, from no matter what cause, digestion of partly devitalized 
or necrotic mucous membrane may occur with equal readiness in 
the presence of normal or even subnormal gastric acidity. When- 
ever there exists the triad—dead protein, hydrochloric acid, pep- 
sin—the process of local, tissue digestion may go on. It is also quite 
likely that frequently HCl and pepsin may be absent and destruc- 
tion of devitalized gastric or duodenal mucosa follow from the 
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ereptic activity of bacteria in the wall of the gut (primarily or 
secondarily implanted there systemically or from the lumen of th 
viscus) or from erepsins present in reflux pancreatic juice. 

With these facts in mind it seems strange that treatment of 
gastric ulcer has largely rested upon a chemical foundation, which 
chemical foundation is unstable and shifting. Without respons- 
ible scientific data, it has been presumed that in ulcer stomachs 
overacidity was present, and that this overacidity must be counter- 
acted by alkalinization before healing could take place. It has 
been presumed that the pain of gastric ulcer existed as a conse- 
quence of irritation and corrosion of raw mucous surfaces, by 
gastric juice rich in hydrochloric acid and pepsin, even though 
the researches of Pawlow, Rehfuss, Carlson, Hertz, Hamburger 
and others have demonstrated that pain is not commonly present 
when gastric acidity is highest and that, in known ulcer cases, the 
introduction of high percentages of acid fails to produce pain. 
The relief from pain in gastric-ulcer cases is quite as prompt when 
alkalies are administered in low acid cases, as when such are used 
in high acid cases. Prompt relief of pain in such instances is also 
secured by the exhibition of non-alkaline agents, e. g., lavage, 
antispasmodics, alcohol, opiates, diet, etc. It would seem, there- 
fore, that treatment of peptic ulcer based upon chemical upsets 
supposed to be associated with the ailment presents much that is 
empirical and without scientific foundation. 

(b) Gastric Motility. Modern physiological investigations have 
been especially rich in elucidating the motor activity of the stomach 
under normal and pathological conditions. Investigators have 
established the significance of certain gastric cycles of motor 
activity. They have shown that normally these cycles occur with 
almost mathematical precision. It would seem that the mechani- 
cal factors concerned with digestion are of greater importance than 
are variations in the secretory function. 

The fasting stomach is in a state of tonic contraction. It is 
rarely empty. Its contents consist of both hydrochloric acid and 
pepsin. These secretions aid in preserving gastric tone, in digest- 
ing mucus, dead bacteria and desquamated cell detritus. Normal 
hunger is manifested by rhythmic gastric contractions. These 
seem to precede appetite desire and cause a “want” that leads 
to eating. Repeated swallowing motions cause certain inhibitions 
of gastric tonus. Eating accelerates gastric-juice secretion and 
rhythmic gastric contractions. ‘These peristaltic movements con- 
tinue so long as food remains in the stomach. They pass from 
the pars media toward the pylorus in regular sequence, thus main- 
taining a constant pressure in the antrum. Abnormal increases 
in intragastric tension are prevented by variation in the rate and 
intensity of the peristaltic contractions and by the rhythmic, inter- 
dependent systoles and diastoles of the cardiac and the pyloric 


SMITHIES: GASTRIC ULCER 787 


phineters. The proximal third of the stomach acts mainly as a 
sac or reservoir and is comparatively free from peristaltic activity. 
The discharge of chyme from the stomach is intermittent. Seem- 
ingly, the pylorus is in some way dependent upon variations in 
intragastric tension coupled with gastric acid concentration. The 
presence of acid chyme in the alkaline duodenum may have an 
influence upon the movements of the pylorus. Acid chyme stimu- 
lates the flow of pancreatic juice and bile. It has been advanced 
that the period of time necessary for these alkaline fluids to neu- 
tralize the acid chyme delivered to their reservoir of flow (duo- 
denum) had a local influence with respect determining the duration 
of pyloric sphincter systole. However, this observation, first 
made by W. Cannon, has not been fully- verified. The alternate 
opening and shutting of the pylorus with discharge of chyme is 
continued until the stomach is empty. 

(c) Influence of the Kind cf Food Ingested upon Gastric Secretion 
and Gastric Emptying Time. Water and normal salt solution cause 
limited gastric secretion and rapid stomach emptying. Their exit 
arouses but feeble peristalsis. Carbohydrate foods leave the stomach 
quickly on account of their failure to unite with acid gastric juice. 
Marked retardation in the discharge of carbohydrates, however, 
occurs if such be mixed with alkaline solutions. The alkali delays 
the normal feeding-acidity of the stomach and probably permits 
prolongation of salivary digestion in the stomach. What effect 
such introduction of an abnormal chemic reaction into the stom- 
ach chamber has upon gastric peristalsis has not been explained. 
Protein food leaves the stomach more slowly than do carbohy- 
drates because proteins combine with free HCl, secondary digestion 
products develop, and if protein be fed in excess seemingly gas- 
tric motor activity is outweighed by the excess secretory activity 
demanded. Protein has also been shown by Khingine to cause 
the secretion of 50 per cent more gastric juice during the first 
four hours of digestion than when carbohydrate is fed. The 
pyloric spasm resulting may then not be in the nature of a true 
spasm, but merely the evidences of an abnormally prolonged, but 
not necessarily intense pyloric systole. However, such prolonged 
systole of the pyloric sphincter may be responsible for a patho- 
logical increase in intragastric tension; not infrequently an accom- 
paniment of this is regurgitation of gastric contents into the esoph- 
agus, whose cardiac sphincter has been thrown out of normal 
rhythm by the prolonged pyloric closure. Clinically, this is mani- 
fested as “water brash,” “sour stomach,” pyrosis or even vomit- 
ing. Cannon states that at the end of a half hour eight times as 
much carbohydrate as protein has passed from the normal stomach 
and that there exists twice as much carbohydrate as protein in 
the jejunum. While normally carbohydrates begin to leave the 
stomach at once after feeding, proteins remain from one to three 
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hours. Fats tarry longest in the stomach; they excite little free 
HCl productions and excess fat feeding appears likewise to arouse 
but feeble gastric peristalsis. 

Vigorous mixing of food with acid chyme occurs in the antrum 
and the pylorus, the zone in which 60 per cent of all gastric ulcers 
are found. Food delay in this locality permits of increased local 
movement of the viscus, greater opportunity for food and acid to 
remain in intimate contact with injured gastric lining: hence, 
opportunity for the maximum of trauma, infection, digestion of 
damaged tissue, stress on the pyloric sphincter and local altera- 
tions in circulatory and neuromuscular mechanism. 

The facts enumerated above would appear to have been estab- 
lished as constants by repeated laboratory and clinical investiga- 
tion. In my opinion they furnish a logical ground-work for the 
treatment of peptic ulcer. At least, as these observations place 
such treatment upon the only rational basis which we at present 
know of; their application is an attempt to eliminate many purely 
empirical and “rule-of-thumb” features, such as characterize com- 
monly accepted modes of therapy. I am convinced of the practi- 
cability and usefulness of their clinical application after eleven 
years of careful observation. 

Diagnosis. In order to insure anything like satisfactory results 
from measures directed toward the relief or cure of peptic ulcer, 
it is quite necessary that, before special forms of treatment are 
instituted, one should have definite proof that ulcer actually exists. 
This may seem a very trite truism, but is fully warranted and 
cannot be stated too frequently or too emphatically. In going 
about the country and mingling with men engaged in hospital or 
in private practice, I am quite ready to agree with Deaver, who 
states that not one-half of the patients who are being non-surgi- 
cally treated for ulcer of the stomach actually have such ulcer, 
and with W. J. Mayo, who, in opening a discussion on the surgical 
treatment of ulcer some years ago in the late John B. Murphy’s 
Clinic, began with the statement, “First catch your ulcer.” Mis- 
takes in diagnosis of peptic ulcer occur most frequently in clinics 
or practices where the diagnosis depends chiefly upon history and 
physical examinations made in accordance with principles laid 
down by authors who wrote text-books sixty to seventy years ago, 
or by those modern parrot-scribes who have revamped the old mate- 
rial and turned it loose without experienced scrutiny. 

Fully 5 per cent of peptic ulcers give rise to no symptomatology 
whatever. These ulcers are happened upon during abdominal 
exploration at laparotomy. In fact, peptic ulcer clinically does not 
of itself give rise to characteristic symptoms and signs, unless it 
is associated with such accidents or complications as protected 
or unprotected perforation, gross hemorrhage, pyloric or cardiac 
obstruction, ete. Such clinical symptoms as are commonly asso- 
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ciated with the presence of peptic ulcer to the general medical 
mind, namely, epigastric pain or distress, pain occurring at the 
height or after the height of digestion (which pain is usually 
relieved by taking food), “water brash,” pyrosis, so-called sour 
stomach, heartburn, nausea or vomiting, are but happenings 
dependent upon certain motor disturbances in gastric physiology. 
Briefly, these clinical symptoms follow anything which produces 
local or general gastric spasms accompanied by increased intra- 
gastric tension. It thus follows that the symptomatology of pep- 
tic ulcer is common to such other abdominal ailments as may 
produce disturbances in gastric motility. Consequently, many 
individuals who are affected with chronic appendicitis, chronic 
infections of the biliary tract, inflammatory lesions of the bowel 
or of the gastric walls, may experience the clinical syndrome above 
mentioned. The reason why any so-called diagnostic clinical 
symptomatology can be attached to real peptic ulcer is that 
peptic ulcer histologically is in the great majority of instances an 
intermittently active pathological process. It follows, then, that, 
in the periods of activity, patients exhibit symptoms dependent 
upon pyloric and gastric spasms with increased intragastric ten- 
sion, but that the spontaneous or other type of healing of the 
ulcer is succeeded by a symptom-free interval when the gastric 
motor function returns to normal. In the attacks, the gastric 
motor-spasm syndrome and its associated symptomatology are quite 
similar in kind to a similar motor-spasm syndrome produced by 
pathological lesions outside of the duodenum and the stomach (par- 
ticularly those located in the biliary tract and appendix zones), 
but with ulcer the symptoms are quite likely to be of aggravated 
degree. The “gastric motor-spasm syndrome” initiated by extra- 
duodenal vr extragastric lesions is not likely to be so character- 
istically intermittent in its course as is that associated with peptic 
ulcer. This, itself, is of great diagnostic importance. In fact, to 
the experienced the chief lesson learned from taking a careful 
history from patients suspected of peptic ulcer is that of discover- 
ing an ailment giving rise to intense disturbance in gastric func- 
tion at intervals—not as a rule continuously—and that, between 
these “attacks” the patient is well and happy. If one definitely 
proves this in the anemnesis he has attained the most valuable 
single diagnostic fact possible to secure from the history. 

Pseudoulcerous dyspepsias commonly occur in young adults 
affected with biliary-tract or appendix disease. Such ailments are 
rarely associated in the young with true peptic ulcer, but are very 
commonly indeed diagnosed as peptic ulcer and treated as peptic 
ulcer over long periods of time. They furnish that great mass 
of so-called “acute” or “non-deforming” peptic ulcers, found in 
the majority of clinics where non-surgical treatments are in vogue 
or where any widely preached procedure is considered a special 
feature of such clinics. 
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True peptic ulcer has proved, in our experience, to be uncom- 
mon in individuals of either sex below the age of thirty. The 
gastric motor-spasm syndrome, so commonly mistaken for ulcer 
in these young adults, is dependent upon lesions of the appendix 
zone or the biliary tract in 80 out of 100 patients where it is mani- 
fested. This we have proved by carefully following through 2200 
patients with the gastric motor-spasm syndrome and below the 
age of thirty years. We have been so seriously impressed with the 
significance of our observations and with the folly of attempted 
non-surgical relief of this type of dyspepsia in the young, that, in 
individuals under the age of thirty years, who exhibit what the 
text-books call “acute” ulcer symptoms, unless these symptoms 
have been accompanied by gross hemorrhage or by perforative 
gastric or duodenal signs, we have refused to make an unqualified 
diagnosis of peptic ulcer. This is an important observation, when 
it is remembered that the group about which we are speaking 
furnishes the great bulk of “ulcers” being non-surgically treated in 
the various special clinics or in general practice. 

The abdominal examination in a peptic ulcer uncomplicated by 
gastric obstruction or deformity or by perforation returns no sig- 
nificant information. Many of the so-called characteristic local 
areas of epigastric tenderness are zones of muscle spasm due 
entirely to extragastric or extraduodenal disease. I am convinced 
that very frequently, indeed, when doctors point out character- 
istic areas of abdominal tenderness, such tenderness, as is elicited, 
is due to pressure upon the spinal nerve roots. Similar areas of 
tenderness can be readily demonstrated on the other side of the 
midline. 

The gastric test-meal furnishes no pathognomonic information. We 
must get out of our heads and the text-books the idea that increase 
in gastric acidity means ulcer and that decrease in gastric acidity 
means that ulcer is healed or is absent. There are too many 
variations in the normal degree and rate of secretion of gastric 
juice ever to permit the statement that in any individual the 
finding of high HC] values is due to or indicative of ulcer. 

Our records show that approximately 30 per cent of proved 
ulcer cases were associated with what might be termed increase 
in hydrochloric acid values; that the majority of patients had acid 
within the so-called normal range, while 25 per cent had no free 
HCl acid or the acid secretion was very low; yet, with all these 
variations in acidity, in the great group of patients there was no 
associated variation in clinical symptomatology or in the rate of 
ulcer progression or of healing. 

Test-meal Blood—Occult or Gross. Similarly, the finding of 
blood in a gastric test-meal or the failure to find it does not mean 
that ulcer exists or that ulcer is absent. If there is a large ulcer 
accompanied by much epithelial erosion, then the finding of blood 
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indicates that an ulcer which is present is, at that particular time 
of examination, active. Thus, one can appreciate the significance 
of our own records: Gross or occult blood was present in rather 
less than 40 per cent of gastric contents and detected in about 33 
per cent of the stools. We have never found that such tests as 
the Einhorn string test and other clinical playthings proved in 
any way useful in accurately detecting the presence of or of locat- 
ing peptic ulcer. Many of the blood stains upon these swallowed 
strings undoubtedly result from the wet string cutting the mucous 
membrane of the stomach at points of constriction and do not 
indicate real peptic ulcer. In more than 300 “string” observa- 
tions upon proved ulcers we had a scant dozen blood stains which 
might have been liberally interpreted as points of contact with 
the bleeding ulcer surfaces. 

The capacity for gastric emptying is not infrequently interfered 
with where ulcers occur near the pylorus, either on the gastric or 
the duodenal side. If a patient takes a full dinner and persistently 
has retention in his stomach upon lavage eight to twelve hours 
following the ingestion of that dinner, then it may be consid- 
ered that there is a mechanical defect—a definite reason why the 
stomach cannot have its contents negotiate the narrowed passage- 
way. In chronic ulcer more than 41 per cent of patients with 
gastric ulcer exhibit persistent eight to twelve-hour retention, and 
more than 60 per cent of duodenal ulcer exhibit a similar reten- 
tion. In 1911, 1 published these facts, and also showed how import- 
ant it is in suspected ulcer patients to examine the fasting stomach 
eight to twelve hours after the administration of a full dinner. 
Since then emphasis upon this procedure has been made by Straus 
and Hansman and very recently by Gaither, of Baltimore. I con- 
sider that the information derived from thus testing the emptying 
power of the stomach under the stimulus of a full meal furnishes 
the chief excuse for giving patients test-meals at all. 

The roentgen-ray has been of great service in aiding us to recog- 
nize whether ulcers are in the stomach or in the duodenum and 
to give us an idea with respect to the degree of damage which real 
ulcers have brought about in the gastric and duodenal walls and 
to adjacent viscera. The roentgen-ray has also led to a complete 
revision of our statistics as to where peptic ulcers occur and to the 
relative frequency of incidence of ulcers in the duodenum and in 
the stomach. Certainly, practically all of our statistics on this 
point, gathered and published previous to twelve years ago, are 
valueless and should be consigned to the waste-basket. The 
roentgen-ray has enabled us to show preoperatively about 50 per 
cent of true gastric ulcers and between 60 and 70 per cent of duo- 
denal ulcers. 1 am quite aware that higher percentages are 
claimed by some roentgenologists, but when one checks up their 
reports he is quite apt to find that diagnoses unqualified by “‘prob- 
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able” or “possible” ulcer rarely reach higher than the above figures. 
The roentgen-ray is our most useful single diagnostic agent, not 
only in the recognition of ulcer but also for determining the damage 
which ulcer has produced. It is our custom to lay great emphasis 
upon the roentgen-ray showing evidences of gastric deformity, 
orificial obstruction, displacement and fixation of organs and the 
like. We consider that when the roentgen-ray shows persistent, 
local, gastric or duodenal malformation there is little hope of 
the patient receiving permanent benefit from non-surgical thera- 
peutic procedures. This is so because not only have we then to deal 
with a lesion which, if it be in the stomach, is a potential cancer, 
a lesion which may be complicated even when the patient is symp- 
tom-free by fatal hemorrhage or perforation, but because scar tissue 
production deforms the stomach and seriously interferes with 
emptying time and normal secretory function. 

Treatment. Keeping in mind the conception that peptic ulcer 
is rarely a primary gastric or duodenal fault, but is usually a 
secondary happening in the course of an acute systemic or chronic 
constitutional disturbances, it becomes evident that if one is to 
rationally attempt relief or cure of peptic ulcer he must recog- 
nize the primary etiological fault and attempt its eradication or 
its alleviation. It follows then that one must as energetically 
treat the patient who harbors the ulcer as he does the ulcer in 
that patient. If this be the plan of action, provided one has not 
to deal with such acute accidents as hemorrhage or perforation or 
such chronic complications as stenosis, visceral deformity and 
fixation, malignant degeneration, etc., the peptic ulcer will heal 
after Nature’s fashion if too much interfering effort is not applied, 
intragastrically and intraduodenally. 

(a) SELECTION OF CasES FOR Types OF TREATMENT. As | 
have said, recognition of the primary systemic fault is often diffi- 
cult. Inasmuch as foci of infection may exist in oral adenoid 
tissue, head sinuses, about teeth or in systemic lymph-gland chains, 
these must be removed promptly. Intra-abdominal infections 
must likewise be eradicated, e. g., diseased appendix, gall-bladder, 
Fallopian tubes, ovaries, ulcers or subinfections of the bowel. It 
would appear quite inadequate to remove external, local foci of 
infection and to leave behind intra-abdominal foci containing 
bacteria already accustomed to their environment and ready to 
spread their operations to the gastric or duodenal lining when 
opportunity offers. It would appear that the removal of these 
variously situated germ centers constitutes a fundamental step 
toward the cure of many gastric ulcers. Careful general scrutiny 
of the patient for cardiac leakages, myocardial insufficiency, capil- 
lary sclerosis, anemia, evidence of occupational poisoning, endo- 
crine malfunction, improper environment, overwork or nervous 
stress must be made, These are all causes leading to or aggravat- 
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ing ulcers. If their importance is minimized, then advantage of 
aid from the constitutional side of the individual is lost and ulcer 
healing certainly delayed. At least two negative Wassermann 
tests should be recorded before any treatment which excludes 
antiluetic therapy is decided upon. It is quite surprising how 
frequently a positive Wassermann test, even though a history of 
lues cannot be obtained, -will aid in the exhibition of remedies 
and accelerate ulcer cure. 

After local foci of infection have been removed the mode of 
treatment is further influenced by the type of ulcer that has been 
proved to exist. Unless ulcers complicated by much scarring or 
causing great gastric deformity are demonstrated to be luetic, 
little hope of permanent relief by medical regimens can be offered. 
Surgery promises the greatest prospect of relief to such cases. 
Intense pain, frequent hemorrhage, perforation or the danger of 
malignant change taking place in calloused ulcers likewise contra- 
indicate non-operative care. Unfortunately we have no clinical 
or laboratory tests which indicate to us what type of gastric ulcers 
will become malignant or when early malignant change is taking 
place. However, we can be consoled by knowing that malignancy 
in connection with duodenal ulcer is rare. The roentgen demon- 
stration of calloused gastric ulcer exceeding 2 cm. diameter, when 
such is associated with history of frequently recurring ulcer symp- 
toms and the positive chemical test for blood constantly determined 
in the stools, forms a clinical hint that malignancy can be expected. 
The most competent clinicians are agreed that calloused recurring 
ulcers located in the pyloric end of the stomach should be treated 
operatively. Excision should be performed when mechanically 
possible. If excision is impractical then infolding or cautery 
puncture, with or without gastrojejunostomy, yields the most 
satisfactory results. In non-obstructing ulcers it would seem that 
gastrojejunostomy should always be accompanied by permanent 
pyloric closure if one is to secure a perfect and permanently empty- 
ing stoma. Gastrojejunostomy, properly performed, acts by aid- 
ing gastric emptying, by decreasing intragastric tension, by, at 
least temporarily, diminishing free HCI (an average of 20.5 points 
in 273 consecutive cases in our series) and by permitting limited 
alkaline jejunal regurgitation into the stomach. 

Thus, successful non-surgical treatment of ulcer first demands 
careful selection of cases to be so treated. It is indicated only 
in ulcers associated with little callus, or if calloused, located in 
portions of the stomach in which stenoses are not liable to result, 
or where surgical procedures cannot be carried out. Certain essen- 
tial principles brought out by our review of the ulcer problem given 
above must be borne in mind in carrying out medical treatment. 

(b) PrincipLes UNDERLYING TREATMENT. The most useful 
features of what I have suggested with respect to the non-surgical 
management of peptic ulcer are: 
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1. The recognition that such ulcer is not a primary gastric ail- 
ment; treating it as such without bearing in mind its systemic or 
constitutional origin offers little hope of permanent improvement. 

2. Recognition of the type of ulcer at hand (from the etiological 
as well as the histological viewpoints) is absolutely essential before 
any method of therapy can be rationally directed. 

3. Gastric chemistry plays a comparatively insignificant role 
both in ulcer production and in delay in ulcer healing. Ulcer 
dyspepsia is largely the manifestation of abnormal gastric spasms, 
disarrangement of normal gastric peristalsis and an excessively 
increased intragastric tension. 

1. The principle underlying all local treatment of the gastric 
fault is the fundamental one of giving the injured part physiological 
rest and then not interfering with the natural tendency to heal 
inherent to all body tissue. By adopting this principle of physio- 
logical rest to the affected part, it will be recognized that I have brought 
into the non-surgical therapeutic regimen of peptic ulcer those essential 
principles for healing which our surgical colleagues have so effectually 
proved necessary to the repair of any traumata whether by incision or 
from extraneous agents. Whether the surgeon has to deal with an 
abdominal wall cut or a varicose ulcer of the leg, he finds that most 
rapid and permanent healing follows rest by fixation, suitable pos- 
ture, favorable temperature, cleanliness and the avoidance of trau- 
mata from movement, antiseptics or so-called “healing’’ lotions, 
pastes and powders. 

In actual practice physiological rest and repair of tissues har- 
boring gastric ulcers are obtained in my clinic by the following 
regimen: 

(c) OurLiIne oF A METHOD oF NON-SURGICAL MANAGEMENT. 
1. Rest in Bed. Physical and mental rest for from one to three 
weeks; bodily and psychic activity alike are capable of stimulating 
peristalsis. 

2. Physiological Rest to the Affected Part (Stomach). Complete 
rest demands avoidance of food, per orem, irritating medicine, 
gastric lavage and frequent abdominal examinations of the sus- 
pected focus. 

3. Local Applications to the Abdomen. Painful spasms are pre- 
vented by having constantly applied to the abdomen compresses 
saturated with a hot solution of alcohol and boracic acid. These 
compresses may be kept heated by an electric pad or partly filled 
water bag and should be worn day and night without interruption, 

4. Keeping the Stomach Empty of Food. This promotes healing 
by limiting local irritation from the food itself, by reducing the 
amount of gastric juice required to digest food, by limiting gastric 
peristalsis and by avoiding painful gastric spasms, which last tend 
to prevent free circulatory interchange at the ulcer-bearing area. 
Abstinence from food by mouth should be insisted upon for from 
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three to seven days, according to the type of patient under care. 
The period of fast is determined best by +the clinical disappear- 
ance of gastric spasm (pain, regurgitation, “water brash,” “heart- 
burn’) and by fluoroscopical proof of absent or diminished gastric 
peristalsis. During the fasting period, paraffin wax is chewed for 
ten minutes every hour. The wax mechanically keeps the mouth 
clean, promotes free flow of protective saliva and mucus, prevents 
parotitis, aids in counteracting the development of painful hunger 
contractions and gastric spasm, local and general, and allays 
thirst. 

5. Rectal Feeding. During the fasting period rectal feedings 
are instituted. From 300 to 600 calories of nutrient mixture are 
given each twenty-four hours in approximately 1000 ce of normal 
salt solution. I use a clyster containing 1 ounce of 50 per cent 
alcohol, 1 ounce of glucose, and normal salt solution to make 240 
cc. The nutrient enema is given at body temperature by the 
drop method. The drops flow at the rate of 30 to 60 drops a 
minute and at least four such clysters are given in twenty-four 
hours. Should the patient be in great pain or affected with pro- 
nounced gastric irritability during the first day of rectal feeding, 
tincture of opium or tincture of belladonna (10 drops), or both, are 
given in each nutrient enema. 

6. Mouth Feeding. When mouth feeding is begun (usually from 
the third to fifth day) two principles control the basis of diet: 
(1) Nourishment should be liquid and administered warm in small 
quantities, and these given frequently, and (2) carbohydrates should 
be selected. 

(a) Small quantities of liquid food should be frequently admin- 
istered in order that the stomach may empty rapidly, with the 
least effort on its part and thus it may remain food-free for the 
longest time. This procedure makes available the maximum time 
for rest at an ulcer site. Jejunal digestion must be called upon until 
gastric conditions warrant functional activity by the stomach. A 
fasting, food-free stomach contains hydrochloric acid or pepsin at 
a minimum. When the feeding per os is begun, from 2 to 4 
ounces of warm liquid nourishment are given each waking hour. 
When gastric irritability is very pronounced and the patient is in 
great need of food, carbohydrate mixtures may be given inter- 
mittently or constantly with the aid of a duodenal tube, constantly 
in situ. 

(b) As experimental facts have established, of all basic foods, 
carbohydrates leave the stomach most quickly and give rise to 
the minimum amount of functional activity. Therefore, liquid 
carbohydrate mixtures (barley water, rice gruel, thin cream of 
wheat, dextri-maltose, ovaltine, malted milk, thin creamed vege- 
table soup, ete.) are allowed. Milk is not given as routine. Milk 
results in almost pure protein clots in the stomach during its prepar- 
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atory stages of digestion. In the stomach these clots act precisely 
as do other proteins: they remain for a long time, act as sources of 
irritation, as stimuli to acid and pepsin secretion and furnish choice 
culture media for bacteria. If milk be given at all it should be 
first parboiled, citrated or predigested. If the gastric contents 
are low in acid and their bulk is carbohydrate, slight demands are 
made upon the stomach as regards either secretory or motor activ- 
ity. The pylorus thus remains free from prolonged systoles and 
quick gastric emptying follows. By this means, the stomach 
avoids gastric stagnation and the intragastric accumulation of 
relatively high free and combined acids; particularly their accu- 
mulation in a viscus whose tonus or tension is apt to be greater 
than normal. This free gastric emptying prevents the develop- 
ment of hypernormal peristalsis, the influence of which factor is 
potent in the prevention of physiological rest (secretory and motor) 
to the ulcer area. It also renders unnecessary frequent, disturb- 
ing, gastric lavage or the exhibition of hugh quantities of alkaline 
drugs. 

7. Limitation of the Overproduction or Overaccumulation of Free 
Gastric Acid. This is obtained by keeping the stomach food-free 
as above described. The ordinary stomach secretes very little 
HC] and pepsin after a forty-eight-hour fast; its peristaltic activ- 
ity is held in abeyance or very feeble after this interval. The 
stomach is then in a state as ideal as possible for epithelialization 
at the ulcer site. 

If the above points, as established by modern physiological 
research, are borne in mind, the exhibition of large quantities of 
alkali or other medicines is unnecessary. Many of our patients 
receive no medicines whatever by mouth. Pain, vomiting, regurgi- 
tation and pyrosis quickly disappear. Healing is accelerated and 
duration of hospital residence is shortened. Providing the gastric 
lumen is patent, the stomach empties freely; there is no stagnant, 
irritating residue requiring frequent lavage in order to insure the 
subject’s comfort. Large quantities of alkali, according to Pawlow 
and to our clinical and laboratory experience, create pernicious 
increases of gastric acid and of mucus. Relief by lavage is then 
demanded. It would seem an absurd and contradictory clinical 
procedure to exhibit alkalies and thus create an intragastric state 
which then calls for removal of the accumulated foreign mass in 
order to insure a patient’s comfort. It is true, that often large quan- 
tities of alkali bring about relief of symptoms, but mere symp- 
tomatic quiescence in no way indicates healing of gastric ulcer. 
The stomach has a remarkable capacity for neutralizing huge 
doses of alkali if it is compelled to do so, but there is no physio- 
logical reason why it should be called upon thus to overwork, 
when, physiologically, secretory activity may be controlled by 
fasting and later by diet. It will be remembered that the normal 


SMITHIES: GASTRIC ULCER 


habitat of gastric epithelium is an acid or, at the best, a neutral 
medium. If such epithelium is made to live in the presence of 
excess alkali, it lives under the handicap of an environment foreign 
to it constitutionally. Experiments in artificial tissue growth have 
shown that cell proliferation is retarded by hypertonic alkaline 
quite as well as by high acid solutions. Hence, overalkalinization 
may actually prevent healing. Attempts at protection from this 
foreign body (excess alkali) are shown: (1) By the acid-producing 
glands oversecreting; (2) by the mucoid degeneration of physio- 
logical fatigue, which results in the throwing out over the secre- 
tory glands of a protective layer of mucus; and (3) by delay in 
repair. Excess or continuous exhibition of alkali results in enor- 
mous secretion of acid and mucus; this is at least a partial expla- 
nation of the so-called “hypersecretion’”’ associated with gastric 
ulcers, particularly when such are treated by the continuous alka- 
linization method first proposed by Leube, and frequently since 
then resurrected under a score of names. To combat the state 
of affairs subsequent to alkaline exhibition, the patient’s stomach 
must of necessity be washed frequently or increasingly greater 
quantities of alkali must be given to overwhelm the stomach’s 
defensive mechanism; then there follows physiological fatigue or 
exhaustion of the acid-secretion mechanism. It is a common 
observation that such patients as are treated for ulcer by the 
overalkalinization procedure always require frequent gastric lavage 
to insure their comfort. This frequent lavage is to be condemned 
not alone because it acts contrary to the fundamental principle 
requisite for healing, namely, rest of the affected part, but also 
because it creates distress in patients already undernourished, 
nervously and physically wearied, may be the cause of serious acci- 
dents and, moreover, is an unwarranted procedure scientifically. 
To those who, fluoroscopically, have watched the behavior of a 
stomach during lavage it is self-evident that the maneuvre defeats 
this primary principle of healing. Commonly, lavage is accom- 
panied by vigorous gastric contractions; these persist not only 
during the procedure, but frequently persist for an appreciable 
time afterward. If dieting and general management are planned as 
above outlined lavage is not demanded for comfort. In the past 
eleven years | have not employed lavage therapeutically in ulcer 
cases more than a dozen times. Lavage is so rare a procedure in 
my clinic that my associates and patients consider it as almost 
contraindicated. It can be readily judged how a treatment, of 
which lavage does not form a prominent feature, contributes much 
to a patient’s peace of mind and shortens the period of hospital 
incarceration. 

Recent reports from the Mayo Clinic and from other institu- 
tions, where the treatment of true peptic ulcer by the continuous 
overalkalinization method has been tried, indicate that certain 
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patients to whom large quantities of alkali are given develop 
severe toxic symptoms. Even when large doses of alkali have 
been administered, gastric acidity is not noticeably or permanently 
reduced. Moreover, many of these patients develop toxic symp- 
toms, as dizziness, headache, nausea and vomiting. That this is 
really a toxemia, the consequence of administrating excess alkali, 
may be proved by study of the blood chemistry. Hardt reports 
that under alkaline ulcer regimen the blood urea may increase six 
times, blood carbonates practically doubled and creatinin increase 
more than 100 per cent. Of 30 patients thus treated in Hardt’s 
department at the Mayo Clinic, fully one-third developed symp- 
toms of toxicity as shown clinically and by study of the blood 
chemistry. Some of these toxic patients exhibited definite tetany. 
This phase has been commented upon recently by Tisdall, of the 
University of Toronto. He has shown that these toxic reactions 
result from increase of the bicarbonate ion of the blood, while 
there is no evidence of disturbance in calcium-phosphorus ratio of 
the blood. MacCallum and his co-workers have reported similar 
blood changes. Old, feeble patients, the subjects of arteriosclerosis, 
are especially likely to exhibit toxic evidences of overalkaliniza- 
tion; but these do not exclusively form the group so affected. 

8. Administration of Medicines. It is doubtful if any kind of 
medicine has a direct healing effect upon peptic ulcer. In our 
service medicines are administered largely to counteract discom- 
fort due to three main causes, namely: (1) Painful gastrospasms; 
(2) accumulations of overacid gastric contents associated with 
peristaltic unrest; (3) pain associated with perforation or ulcer 
progression. 

(a) Painful Gastrospasms. These are usually controlled by 
carrying out the dietetic principles which I have above outlined. 
The chewing of paraffin wax relaxes the pyloric spasm largely 
through stimulating a proper swallowing reflex and by fatigue of 
hunger-like contractions. Certain types of case in which there is 
an individual vagus hypertonia, or where ulcers are located at or 
near the orifices, demand the exhibition of antispasmodic medi- 
cines, such as atropine, tincture of belladonna, or bromides. In 
the early stages of the treatment, when the stomach is being kept 
as free as possible of contents, atropine may be given hypodermi- 
cally or tincture of belladonna or bromides may be dissolved in the 
nutrient enemata. Later, when food is being given by mouth, 
tincture of belladonna, in doses of from 5 to 15 drops, may be 
administered fifteen minutes before feeding and as frequently as 
three to six times daily. We have not found useful, as analgesics, 
large doses of such so-called “protective” medicines as bismuth 
and olive oil. These medicines doubtless act by affecting the 
rate and intensity of peristalsis, although they may have some 
effect in certain cases by direct action upon the ulcer. At times 
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orthoform, given in 10 grain doses, in warm water, is an efficient 
local anesthetic, when it is able to come in direct contact with an 
open ulcer. 

(b) Relief of Overacid Gastric Accumulations. For this purpose 
sodium bicarbonate is contraindicated, since its administration 
results in the production of annoying accumulations of carbon 
dioxide with resultant gastric retention or painful belching, 
and because its neutralizing value is comparatively low. Large 
quantities of bicarbonate of sodium are necessary to give relief, 
and the administration of such, secondarily, produces excessive 
gastric secretion. ‘Toxic signs most commonly follow the exhibition 
of huge doses of the carbonates of soda. If alkalies are indicated 
better results are obtained by the exhibition of frequent small 
doses of a fluid form, as milk of magnesia or solutions of calcined 
magnesia. When alkalies are used the ordinary patient is very 
comfortable when from 5 to 10 grains of calcined magnesia are 
given every two or three hours. Many cases require no exhibi- 
tion of alkali if the physiological principles above outlined form 
the basis of the treatment. As I have mentioned, only on very 
rare occasions is it necessary to employ gastric lavage. When it 
is employed warm Carlsbad water (1 dram of artificial Carlsbad 
salts to 1 quart of water) may be satisfactorily used. 

(c) The Acute Prostrating Pains of Perforation of Ulcer Extension. 
These are best controlled by the administration of morphine hypo- 
dermically, rest in bed and hot compresses to the abdomen. Prompt 
and skilled surgery offer the patient the greatest hope for relief in 
such crises. 

9. Hemorrhage. Constant seepage, demonstrated either micro- 
scopically or clinically, is an indication for early abdominal section. 
Intermittent seepage may be controlled best by rest in bed, mor- 
phine hypodermically, intravenous injections of fresh horse serum 
or by copious transfusion of whole blood after the methods sug- 
gested by Kimpton and by Percy. In acute hemorrhage, accom- 
panied by vomiting, prompt lavage of the stomach with water at 
100° F. frequently stops both the vomiting and the hemorrhage. 
The exhibition of morphine, rest in bed and whole blood transfu- 
sions generally prevent recurrence of hemorrhage. In this class of 
case, however, surgical intervention should be resorted to early, and 
this especially if, in a given patient, frequent, copious, prostrating 
hemorrhages occur. 

10. Bowels. During the early period of treatment simple soap- 
suds enemata may be administered every second day. After the 
second week, morning doses of phosphate of soda or of Carlsbad 
salts in hot water may be given. In chronic cases, liquid paraffin 
given in equal quantities of warm cream result in easy motions, 
and the paraffin appears to have certain protective value upon the 
ulcer-bearing area. 
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11. Lues. When it is suspected that lues is an important etio- 
logic factor specific therapy should be vigorously pushed. Ulcer, 
clinically, of the infectious type may be helped toward healing by 
autogenous vaccines, the material for cultures being obtained from 
teeth roots, tonsils, sinuses accessory to the nose or from biliary 
tract drainage, per duodenum. 

12. Anemia. Anemic patients usually require the exhibition of 
iron and arsenic in full doses if their tissues generally are to be 
expected to respond by maximum healing at the local gastric fault. 
Patients who come to our service greatly undernourished, with dry 
skin and mucose and exhibiting red counts as low as 3,500,000 
have their bloods typed, and without loss of time consequent upon 
attempts to improve the blood by drugs, given spaced transfusions 
of 600 to 1000 ce of whole blood by means of Percy’s modification 
of the Kimpton-Brown tube. It is remarkable how rapidly even 
desperate cases progress to healing after these initial constitutional 
boosts. 

Summary. 1. Results of the non-surgical treatment of peptic 
ulcer have proved unsatisfactory because relief of symptoms and 
signs has been regarded as indicative of cure of the affection. Fol- 
low-up records of peptic ulcer patients demonstrate that symptom 
subsidence is not necessarily proof that the ailment has been healed 
permanently. Grave complications may occur when the subject is 
symptom-free and apparently physically vigorous. 

2. The etiology of peptic ulcer is varied: subinfections, circula- 
tory visceral disturbances, lues, neurological or endocrine imbalance, 
occupational hazard and trauma would appear to be types of 
anomaly leading to a systemic or constitutional fault, a local gastric 
manifestation of which takes the form of peptic ulcer. Considered 
from such viewpoint, gastric ulcer presents features suggestive of 
its being a self-limited local lesion. 

3. There seems to be no evidence that ulcer is caused by altera- 
tions in gastric chemism or that its presence or course, fundamen- 
tally, are influenced by variations in the HCI-pepsin content of the 
gastric juice. The clinical symptoms coincident with uncompli- 
cated ulcer are not explainable on the basis of abnormal secretory 
function; severity of symptoms bears little, if any, relationship to 
quantitative or qualitative variation in the acidity of gastric juice. 
“Hyperacidity”’ does not mean ulcer, nor does ulcer indicate 
“hyperacidity.”’ 

4. When ulcer is not complicated by such pathological phenomena 
as stenosis, perforation, gross hemorrhage or malignancy, the asso- 
ciated gastric digestive syndrome is most satisfactorily explained 
by regarding symptoms and signs as indicative of gastric, motor 
disturbances. The chief factors concerned with such abnormal 
gastric motor anomalies are: (1) Interference with the normal orderly 
peristaltic interrelationsip between cardiac and pyloric sphincters, 
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and (2) between the activity of these sphincters and true gastric 
peristalsis, The effect of such failure of peristaltic coérdination is 
inc ‘rease in gastric tone and of intragastric tension. 

It has been shown that gastric motor function is influenced 
by the kind of food intake. Carbohydrate demand the least motor 
or secretory work from the stomach. Such feeding lengthens the 
interdigestion phase of gastric diastole and secretory rest. The 
recognition of this physiological phenomenon establishes a funda- 
mental starting place in the institution of a rational regimen for the 
non-surgical treatment of peptic ulcer. 

6. Statistics of the results of gastric ulcer treatment are valueless 
unless definite proof is adduced that ulcer actually were present 
during the exhibition of any special regimen. Much of the litera- 
ture which has been concerned with “ulcer cures” is wor:hless, 
because no proof is submitted which establishes that gastric ulcer 
existed in the patients under treatment. Any intra-abdominal 
pathological lesion or any systemic disturbances capable of initiating 
gastric motor incoérdination, whether or no such be accompanied 
by secretory faults, or increased intragastric tension is capable of 
giving rise to “ulcer-like” symptoms; these require discriminating 
judgment to separate them from the digestive disturbance con- 
comitant with true peptic ulcer. Ulcer diagnosis rests on a nice 
balancing of facts returned from clinical history, physical examina- 
tion and roentgen observation. 

When ulcer has been proved to exist, success of therapy is 
strictly dependent upon selection of instances for surgical or non- 
surgical treatment according to the pathology present. Unless 
luetic, little hope of non-surgical cure can be held out when ulcers 
are accompanied by obstruction, gross scar, and lesion of crater 
type, or have bled freely or exhibit malignancy. 

8. A method of non-surgical, clinical management of selected 
cases is described. It aims, rationally, to take clinical advantage 
of established gastric physiological principles, especially, should 
peptic ulcer be accompanied by provable departure from the normal 
sequence of gastric motor function. It emphasizes, particularly, the 
necessity for attempting to bring about in the stomach physiological 
rest: motor and secretory. Thus it brings into the non-surgical 
clinical regimen of peptic ulcer, the primary principle of healing so 
thoroughly established surgically as essential for the repair of tissue 
damage in general. Further, the form of treatment advanced takes 
into consideration the systemic or constitutional inception of pe ptic 
ulcer and disregards the ancient the ory of abnormal gastric chemis- 
try being a factor against ulcer repair. Alkalies or other drugs and 
gastric lavage play a very minor part in the regimen described. 

The treatment suggested has the advantages of being simple, 
inexpensive, easily borne and it shortens the period of hospital 
incarceration. In selected instances it permits unimpeded ulcer 
healing. 
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THE REACTION OF THE PARATONSILLAR TISSUES TO 
TONSILLECTOMY: A STUDY IN THE ETIOLOGY OF 
POSTTONSILLECTOMY PULMONARY ABSCESS. * 


By GrorGce Fetreroir, M.D., 
AND 


HERBERT Fox, M.D. 


(From the William Pepper Laboratory of Clinical Medicine of the University of 
Pennsylvania. Recipient of the Casselberry Prize Fund Award, 1923.) 


Introduction. Since the appearance, eleven years ago, of Richard- 
son’s! paper there has developed, especially in the last few years, 
a deep interest in the incidence of lung abscess as a sequel to ton- 
sillectomy. A recent comprehensive study of the situation, based 
on a widely circulated questionnaire, has been made by Moore,’ 
who gathered reports of 202 cases. Among his conclusions are 
the following: “The vast majority of cases are of inspiratory 
origin because of (a) time of development and (b) involvement of 
the lower lobes of the lung in 60 per cent of the cases (right lower, 
41 per cent; left lower, 19 per cent), being almost the same rela- 
tive incidence as.in cases of inspired foreign bodies. 

“ Blood-stream transmission of infected material, causing pul- 
monary abscess, occurs, but in a relatively small number of cases. 
Lymphatic extension is a rare mode of infection.” 

Possible Pathways of Infection. With this dire sequel occurring 
so frequently, and it cannot be questioned that it happens oftener 
than even Moore's paper would lead us to think, the thoughts of 
all interested must turn toward the reason or reasons for its occur- 
rence and the adoption of methods of prevention. 

The infection must reach the lung either (a) by way of the 
trachea and bronchi (bronchogenic), (6) by way of the venous sys- 
tem (hematogenic) or (c) by way of the lymph channel (lympho- 
genic). The writers of this paper instituted this study with no 
preconceived theory as to which pathway is the preponderating 
one, but they were of the opinion that the likelihood of the inhala- 
tion method of infection has been taken too much for granted. 
The fact that in Moore’s series of 202 cases 39 (approximately 
20 per cent) were secondary to operation under local anesthesia 
strengthened this view. 

Influence of Complete Tonsillectomy upon the Incidence of Lung 
Abscess. It was in 1912 that attention first was drawn to lung 
abscess as a sequel to tonsillectomy. And it was about that 


* Read at the Forty-fifth Annual Meeting of The American Laryngological 
Association, held at Atlantic City, N. J., May 16, 17 and 18, 1923, and before the 
College of Physicians of Philadelphia, December 5, 1923. 
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time that the so-called “tonsillotomy” was being discarded 
in favor of complete removal, including the capsule. Possibly 
this is not a pure coincidence. Dean* says, “In my experience 
the infections have been much more frequent and severe since I 
have been performing tonsillectomy and not tonsillotomy.”’ The 
infections he refers to are those in the immediate region of or 
adjacent to the tonsil. The incomplete tonsil operation, whether 
performed by guillotine, punch or what not, invariably left behind 
a mass of tonsil tissue walled off from the throat by a very firm 
and capable capsule. The raw surface left after operation was 
composed only of tonsil tissue with its associated vessels. No 
injury had been inflicted or infection implanted upon the muscle 
or other deeper structures of the pharynx, and no vessels of the 
tonsillar and pharyngeal region were traumatized or severed. In 
those days the use of a general anesthetic was universal and no 
suction appliance was in use, and yet posttonsillectomy lung com- 
plications were neither noted nor reported. 

Lung Infection of Bronchogenic Origin. Let us consider for a 
moment the question of air-route infection. A fair funda- 
mental question would be this: Is the lung very susceptible to 
infection through the air passages? The answer is, It is quite 
probable that the lung possesses inherently a highly protective 
margin of safety. This is evidenced by the fact that many injuri- 
ous objects, notably bacteria, are daily being inspired under many 
and varying conditions with no deleterious result. General anes- 
thesia offers a good opportunity for plugs of mucus and clumps of 
bacteria to enter the respiratory spaces, thousands of cases with 
dirty mouths are being etherized, but postoperative pneumonia is 
not as common as the possibilities thus afforded would lead us to 
anticipate. For example, in Cutler and Hunt’s* 1920 series of 
1604 operations there were but 7 cases of bronchopneumonia and 
1 of lobar pneumonia occurring as complications. In these 8 cases 
local anesthesia was used once (in the lobar pneumonia case), gas- 
oxygen four times and ether three times. 

Moreover, the production of experimental pneumonia by the 
atomizing of bacteria into the trachea has proved very difficult 
of attainment. It has succeeded regularly only when very large 
doses or highly virulent organisms have been used and when they 
have been introduced by puncturing the trachea through the skin 
of the neck. 

The question might be put more broadly: Are unbroken or 
even broken mucous membranes reasonably subject to septic inva- 
sion? For example, is an abscess of the nasal septum not a very 
rare condition? How many rhinologists have seen an abscess of 
a turbinated body, and this even considering the abrasions and 
open pathways for infection caused by the common habit of finger 
removal of crusts from the nose? How many cases of foreign 
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body in the bronchial tree, the esophagus, the eye, the urethra 
or the intestines are followed by abscess? Very few! Of course, 
the bronchial and pulmonary mucosa may be less tough than that 
in the other locations mentioned; but even granting this, when 
a lung inhales some septic material in which are microérganisms 
to which the individual is probably partly immune, why should 
we necessarily assume that this inspired material is the cause of 
an abscess to the exclusion of other possible sources of infection? 

Lung Infection of Hematogenic Origin. On the other hand, 
postoperative pulmonary embolism, following surgical procedures 
in the abdomen and elsewhere, is a common condition. Many 
of these cases are badly shocked and die promptly, because the 
embolus comes from a large vessel and blocks off a large branch 
of the pulmonary artery and a large area of lung. Even if the 
embolus is a septic one, death in such cases usually occurs before 
an abscess has time to form. 

In the field of general surgery the thoughts of investigators are 
turning decidedly toward the embolic nature of postoperative lung 
complications. A careful and exhaustive study recently has been 
made by Cutler and Hunt® of a year’s cases in the surgical wards 
of the Peter Bent Brigham Hospital, where a specially careful 
watch has been kept for the appearance of postoperative lung 
lesions. As the result of improved methods of case-watching and 
study, the percentages of such complications found has more than 
doubled in five years. Along with this naturally has come a drop 
in mortality percentage, because many small lesions have been 
discovered, lesions which appeared and disappeared with but few 
symptoms. 

During 1920, 1604 cases were operated upon, and “63 of these 
patients developed a pulmonary complication that might be attrib- 
utable to the operative intervention or to the anesthetic. ‘There 
were 5 deaths among these 63 cases. Thus in 3.93 per cent of 
the cases (1 in 26) a complication developed and 0.3 per cent (1 
in 321) patients died from one of the complications.” 

In this group of 63 there occurred 1 case of lobar pneumonia, 7 
of bronchopneumonia, 16 of bronchitis, 2 of exacerbation of tuber- 
culosis, 2 of pleurisy, 1 of empyema, 32 of pulmonary infarction 
(italics ours) and 2 of pulmonary embolism. Thus, even in a 
general surgical clinic approximately 1 case in 50 was complicated 
by an infarction of the lung, which shows that this form of patho- 
logical lesion occurs more frequently than is generally thought. 

Among their conclusions are the following: 

“Irritation and aspiration due to inhalation anesthesia may 
be the cause of a small percentage of postoperative pulmonary 
complications. 

“The fact that these complications occur with local anesthesia, 
with inhalation anesthesia in the most expert hands and in a 
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definite relation to the mobility of the operative field, is taken 
as evidence against the importance of the irritation of inhalation 
anesthesia in the production of these lesions.”’ 

W. J. Mayo® states that septic emboli from the operative field 
are a common cause of secondary pulmonary complications. He 
laments that these complications are too frequently attributed 
to the anesthetic, and says that they are quite as frequently found 
in cases in which local anesthesia is employed. Many other 
surgeons could be quoted to the same effect. 

Among otolaryngologists the possibility that these lung lesions 
are of embolic origin is not entirely a new one. Of those who might 
be quoted in this respect are Richardson, Porter, and Simpson and 
Noah. 

Richardson’ in his 1912 report describes 2 cases under the title 
of “Septic Infarct of the Lung.” 

Porter’ says: “There exists a complicated network of veins, 
the plexus tonsillaris and the plexus pharyngeus, which cover the 
outer walls of the pharynx and the tonsillar cavities, receiving 
blood from the tonsils, tonsillar pillars and pharyngeal walls. 
These vessels are exposed and always injured even in the gentlest 
operative work. This too is a field impossible to protect from 
germ-laden saliva and pus. It is therefore not difficult to believe 


that infected emboli could be dislodged from veins thrombotic 
from trauma and infection, located in an area active in every 
attempt at speech and swallowing. I feel that there can be no 
doubt that infected emboli travel direct to the lungs and cause 
certain cases of pulmonary abscess.” 

Simpson and Noah® state, “The writers believe that aspiration 
does not account for the production of lung abscess in the 2 cases 


‘ 


reported.” They conclude: “1. During or following operation 
septic material enters the veins, passes through the right heart 
to the lungs and there finds, in the presence of a tuberculous lesion, 
suitable soil for the production of an abscess. 

“2. The possibility of aspiration of infected material as a cause 
of pulmonary abscess is not to be denied, yet we believe that 
more cases occur as a result of hematogenous infection than is 
generally supposed.”’ 

Answers to Arguments Favoring Bronchogenic Origin. A com- 
mon argument in favor of the aspiration of infected matter as 
a cause of lung abscesses is that in location (preponderatingly on 
the right side and in the lower lobes) they correspond quite closely 
to that of foreign bodies. We believe this argument is not as 
definitive as appears on the surface, for the following reasons: 

1. Foreign bodies have no monopoly of localization in the right 
lung and its lower lobe. Pulmonary emboli, especially massive 
ones, seek the right side to even a greater degree than do foreign 
bodies. An abstract'!® of an article by Capelle states that: 
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“Pulmonary infarction and embolism (massive—authors) was 
stated to have occurred in 15 among 10,000 operations, but man) 
cases called postoperative pneumonia are really instances of smal! 
pulmonary infarctions. A distinguishing sign is the bright- 
colored blood expectorated as’ compared with the rusty sputa of 
pneumonia.” 

Then follows a sentence having marked bearing on the question 
we are discussing: “Thirteen presented changes in the back and 
front of the lower pulmonary lobes, and in only 2 were the signs 
restricted to the left lung.”’ Thirteen out of 15 were in the right 
lung and all of them in the lower lobe! Does this not cast doubt 
upon the location of lung abscesses proving their inhalation etiology? 
So much for large emboli. 

In searching the literature for data as to the localization of 
small infarcts we were unable to find definite figures. A letter of 
inquiry to Dr. Elliott C. Cutler” brought a generous and prompt 
response, and we are able to give his unpublished figures on this 
point. We herewith desire to express our deep appreciation of 
his kindness. His table is as follows: 


DISTRIBUTION OF POSTOPERATIVE PULMONARY INFARCTION. 


1920 cases 1921 cases 

Right upper lobe 0 2 
Right middle lobe 2 l 
Right lower lobe 14 7 
Left upper lobe Q 0 
Left lower lobe 5 4 
Both lower lobes 2 1 
Right upper and middle lobes 1 0 
Left upper and lower lobes 1 0 

Totals 25 15 


Cutler had accurate data on 40 of his cases. Of these 21 were 
in the right lower lobe only and 9 were in the left lower lobe only 
(21 to 9); 30 of the cases involving more than one lobe were located 
in the right lung and 13 in the left lung (30 to 13). 

Welch" states that: ‘The course followed by an embolus in 
its travels is determined by purely mechanical factors, of which 
the most important are the size, form and weight of the plug; the 
direction, volume and energy of the carrying blood stream; the 
size of branches and the angles at which they are given off, and 
the position of the body and its members. In accord with these 
principles we find emboli in the lower lobes of the left lungs oftener 
than in the upper, and in the right lung oftener than in the left, 
the right pulmonary artery being larger than the left.”’ 

The size of the right pulmonary artery and right lung is to that 
of the left pulmonary artery and left lung as 4 is to 3. There- 
fore, an embolus leaving the right heart, other things being equal, 
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would have 4 chances of going to the right lung to 3 of going to 
the left, or in 100 cases 57 would go to the right and 43 to the left. 

2. Another factor could be the course of the two pulmonary 
arteries as and after they leave the pulmonary aorta. Possibly 
the right pulmonary artery is in more direct line with the pul- 
monary aorta than is the left. We are at present studying this 
piece of anatomy, but are not yet ready to report. 

3. The inhalation of bloody throat secretions during tonsil- 
lectomy is, in our belief, not precisely comparable to the drop- 
ping or inhaling of a foreign body into a bronchus. In the great 
majority of cases foreign bodies enter while their host is in an 
erect posture, and in dropping down the trachea they naturally 
would tend to enter the wider and more vertical right bronchus. 
On the other hand, during tonsillectomy, under ether, with the 
exception of certain parts of New England, the patient usually 
is in a recumbent position and gravity could have little or no 
hearing on the problem. Whatever enters the trachea is drawn 
in during inspiration and consists of frothy, bloody mucus and 
tonsil crypt contents. It moves up and down the larynx and 
trachea during respiration, and when a collection of this material 
reaches the tracheal bifurcation it is almost as likely to be inspired 
into the left lung as into the right. 

+. A final argument against the general acceptance of the respi- 
ratory theory of these lesions is the fact that so many are reported 
as being sequential to operation under local anesthesia. 

With these facts in mind it is at least conceivable that the 
inhalation theory, based upon a wider right bronchus with a more 
direct course in relation to the trachea, should be relegated to a 
less important place than it hitherto has occupied in the minds 
of otolaryngologists. 

Reason for and Plan of Present Communication. With these 
thoughts as a working basis, it occurred to us that a minute 
study of the pharyngeal and cervical region following tonsillectomy 
would tell us exactly what happens there as a result of the opera- 
tion. We hoped that examination of the peritonsillar tissues, 
and especially of those venous and lymphatic tissues which drain 
the tonsil area, might afford information as to the probable loca- 
tion of the fons et origo of lung abscess. We felt that we would 
be studying a region into which septic tonsil contents are squeezed 
during operation, which would be traumatized during operation, 
into which needle-borne septic sutures frequently «re carried dur- 
ing operation and which is wide open to constant microérganismal 
infection after operation. Such conditions are ideal for the forma- 
tion of septic thrombi which later could become detached and 
pass down the internal jugular vein into the right heart and thence 
into the lung. We felt also that there is hardly any place in the 
body where thrombi would be more likely to become detached, 
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because the contraction of the tongue and throat muscles durin, 
swallowing certainly would promote the loosening of vein clot 
and the starting of them on their way down the jugular, throug! 
the heart and into the lung. 

The present communication is based upon the results obtaine 
from operations upon animals. Our experiments were as follows 
One animal we devoted solely to the identification of the tonsil 
lymph node, using Gerota’s technic, as employed by Wood" in 


Fig. 1.—Author’s drawing of a dissection of the neck, made after the tonsil region 
had been injected with a turpentine-ether solution of Berlin blue. The tonsil 
lymph node is shown, with its afferent lymph vessels. These vessels were traced 
back to the peritonsillar connective tissue. TLG, tonsil lymph node; SG, salivary 
gland. 


his study of the same structure in man. The others were ton- 
sillectomized. In one of them we removed one tonsil and left the 
other undisturbed, so that the tissues of the two sides subsequently 
could be compared. In the remainder both tonsils were removed: 
On one side two sutures were introduced and tied, while on the 
other an attempt was made to infect the raw surface by swabbing 
with bacteria. Before the sutures were passed they were soaked 
in a suspension of bacteria, these being actively hemolytic staphylo- 
cocci and streptococci, the former having been isolated from the 
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blood of a case of staphylococcus septicemia and the latter from 
a case of acute pharyngitis. 

Intratracheal ether anesthesia was used in each operation, and, 
in order to secure conditions well removed from the ideal, no 
antiseptic cleansing of the throat was done before operation and 
no sterilizing of hands, instruments or gauze was attempted. Two 


Fic. 2.—Tonsil lymph node, showing globules of pigment along cords. This 
specimen was taken from an animal which was killed one-half hour after the tonsil 
region had been injected with a turpentine-ether solution of Berlin blue. This 
was done to determine and identify the lymph node, which is next in series with 
the tonsil. It demonstrates how rapidly absorption from the tonsil into the lymph 
node takes place. The small globules of dye can be seen as innumerable black 
spots following the distribution of the lymphatic cords. No tissue stain has been 
used in this section. 


of the animals were killed at the end of two days and the third 
after a lapse of four days. Various blocks of tissue were removed 
and studied histologically as well as for bacteria. 

This part of the work was done in the Laboratory of Surgical 
Research of the University of Pennsylvania, and we are greatly) 
indebted to Dr. J. Edwin Sweet for his helpful coéperation. 
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Results of Present Investigations. Study of our material, bot) 
gross and microscopical, has elicited the following facts: 


B 


Fic. 3.—Tonsil pillar, showing submucous tissue distended with recent blood 
clot, two days after operation. This photograph illustrates one of the results of 
operative trauma on the tissue immediately adjacent to the tonsil. A, faucial 
mucosa and submucosa; B, muscular and fibrous tissue infiltrated with blood. 


Fic. 4.—Salivary gland adjoining operation area. This specimen demonstrates 
hemorrhage into the gland as seen two days after operation. The hemorrhage 
shows as the dark structureless areas in the center and spreading out between the 
tubules. The pressure of the hemorrhage and the deprivation of blood supply 
have caused the gland cells to degenerate and the acini to lose identity; incidentally 
all parts lose contrast. A, hemorrhage; B, degenerating salivary gland, but some 
identity retained; C, more seriously destroyed salivary gland. 
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The Tonsil. The position of the tonsil in a narrow recess between 
and almost covered by the pillars, as depicted by Sisson, was 
confirmed. 

T'he Tonsil Lymph Node. The large lymph node lying under 
the occipitomandibularis muscle lateral to the pharyngeal wall 
and anterior to the sternomastoid was (Fig. 1) identified as the 


A 


Fic. 5.—Operation field near salivary gland two days after operation. This 
picture shows hemorrhage and dense polynuclear and round-cell infiltration into 
the muscle tissue under the operation site and into the near-by salivary gland. 
1, raw operation field; B, muscle tissue with marked inflammatory cellular inva- 
sion; C, salivary gland with similar cellular invasion. 


drainage node next in series to the tonsil. Turpentine-ether 
solution of Berlin blue injected into the tonsil was found to have 
drained rapidly (well under one-half hour) into this node. Lymph 
vessels were found, visible to the naked eye, connecting the lateral 
pharyngeal wall with this node. Dissection (Fig. 2) and micro- 
scopy of the tonsil revealed globules of the stain in the sinuses 
and along the cords of the tonsil, and also in the loose peritonsillar 
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connective tissue. In the lymph node (to be called hereinafter 
the ‘‘tonsil lymph node’’) it was found to some extent under the 
capsule, but mainly along the cords within the node. 

Local Postoperative Effects of a Purely Traumatic Nature. The 
first effect of tonsillectomy, that of trauma, was found in our 
material principally as hemorrhage. There was a pouring out of 
blood (Fig. 3) not only into the tissues immediately subjacent 
to the operative field, but also in those lateral to it, under the 
intact epithelium, and extending well beyond the pillars of the 


Fic. 7,—Section of the tonsil lymph node depicted in Fig. 6, a. The tonsil on 
this side of the body had not been removed. Specimen was removed two days 
after operation. While this node shows moderate activity in the follicles, all pro 
portions are correct and the sinuses and cords are practically normal. A, follicle 
B, sinuses; C, small normal cords. 


tonsil (Fig. 4). In addition, hemorrhage was found in the adja- 
cent salivary gland with resultant degeneration from pressure and 
impaired nutrition. Further reaction to the operative procedure 
was found in the form of round-cell and polynuclear infiltration, 
followed later by fibrino-cellular exudation, the latter varying with 
the infection (Fig. 5). This cellular infiltration reached the lateral 
and deep tissues, and among its sinister possibilities is destruction 
of these tissues, as happened to the salivary gland in these experi- 
ments. 

Over the operation field a fibrino-cellular sheet was found, the 
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superficial layers of which are progressively cast off, just as false 
(Fig. 10) membrane loosens, until the healing area beneath it is 
completely exposed. 

The Effect of Tonsillectomy upon the Tonsil Lymph Node without 
any Attempt Having been Made to Infect the Operation Wound. 
Two days after operation blood was present in the tonsil lymph 
node. The node was swollen and, when sectioned, was found to 
be so full of fluid (Fig. 6) that the cut surface was wet and greatly 


Fic. 8.—Section of the tonsil lymph node depicted in Fig. 6, 6. The tonsil on 
this side of the body had been removed. Specimen removed two days after opera- 
tion. The lymphoid tissue is very active and the markings are obscure, there 
being for instance no germ center in the two follicles in the picture. The sinuses 
are distended with blood, and the cords are wider than in Fig. 9. A, follicle showing 
activity; B, blood-filled lymph sinuses; C, cords. 


congested. The node on the unoperated side was pale pink or 
yellowish and less wet. 

Under microscopical study the node on the operated side was 
seen (Fig. 8) to be full of blood cells and their fragments, the sin- 
uses especially being widely dilated. The lymphoid tissue itself 
was active in proliferation, but the follicular areas were not 
emphasized, there being instead a diffuse lymphocyte increase of 
all parts. 


~ 


Fic. 9.—Edge of the operation site, showing postoperative exudate overlying 
the edge of the epithelium two days after operation. A, end of the epithelium 
at the edge of the operative field; B, edge of the postoperative exudate overlying 
but here artificially separated from, the epithelium; C, blood under the epithelium 
at the site of the operated area. 


Fig. 10.—A portion of the operation field four days after operation, with the 
tissues stained for fibrin. The dark parts are fibrin. On the surface is an exudate 
consisting of two layers, a superficial light and a deep dark one. The former repre- 
sents the actively degenerating part of the exudate, while the latter is the firm 
fibrinous exudate itself. The latter lies upon the healing operation base, and will 
itself later degenerate and be cast off. A well-formed thrombus lies in a vein just 


below operation area. A, fibrinous exudate; B, degenerated part of the exudate 
C, thrombus, 
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On the unoperated side the node was found to be active in its 


(Fig. 7) follicular areas, but otherwise normal. 


Fig. 11.—Tissue at the edge of the operation area, two days after operation. 
This figure shows the two lips of the wound, the one with undisturbed epithelium, 


the other at the cut edge where the epithelium is trying to spread but meets the 
exudate at the operation site. 


The epithelium is attempting to cover the raw 
surface but the exudate overlaps the proliferating surface cells. A, normal epithe- 
lium; B, inflamed epithelium at the edge of the wound; C, edge of the exudate 
overlying B. 


Fig. 12.—Edge of the tonsillectomy area, two days after operation. This figure 
shows the edge of the epithelium unable to make headway against the infected 
actively inflamed base of the operation site. A, edge of the epithelium; B, inflamed 
tissue showing the fibrino-cellular exudate developed at the operation site. 
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The Peritonsillar Results of Tonsillectomy which are not Purely 
Traumatic and which were Found when the Wound had_ been 
Artificially Infected. At the area of operation there was found, 


Fig. 13.—Fold in the mucous membrane adjoining the edge of the operation 
area, two days after operation. Normal epithelium at a distance from the wound 
Actively inflamed epithelium adjoining the edge of the wound. A, normal epithe- 
lium distant from the wound; B, epithelium near the wound, showing active inflam- 
mation with many polymorphonuclears. 


Fic. 14.—Base of operation site, two days after operation. This specimen shows 
dense infiltration, edema and a thrombosed vein. A, dense infiltration of round 
and polynuclear cells and much edema; B, thrombosed vein; C, thrombus artifici- 
ally detached. 


two days after operation, a well-developed fibrino-cellular exudate 
(Fig. 9). This not only covered the raw surface, but also extended 
laterally to overlie the edge of the adjacent epithelium. This exu- 
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Fic. 15.—Thrombus in a vein just under the operation site, two days after opera- 
tion. At several points the thrombus will be seen to be quite free from the lining 
of the vein, but at most of its periphery it will be seen to be closely attached. 
1,4,4, wall of vein; B,B,B, thrombus; C,C, raw operation field. 


Fia. 16.— Deep tissue beneath the operation site, two days after operation. This 
specimen shows vacuolated salivary gland cells, and separation with destruction 
of a small piece of salivary gland by cellular infiltration. It also shows edema and 
degeneration of a large area of muscle, small strands of which are recognizable. 
1, salivary gland with vacuolated cells; B, isolated island of salivary gland sur- 
rounded by cells and edema; C, degenerated muscle, strand remnants of which 
ire seen at D. 
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date formed a barrier (Fig. 12) to the extending of the epithelium 
over the raw surface. In addition, when infection was present 
the stratified layers of epithelium were seen to be thickly beset 
with polynuclears (Fig. 13) and in a state of active inflammation, 
this decreasing as the distance from the operation site increased 
(Fig. 10). The exudate lay upon a tissue base characterized by) 
a reactive cellular inflammation. 

A noteworthy finding in this inflamed part was the congestion 
of all varieties of vessels and the frequency of thrombi, both near 
the surface and deep in the tissues (Figs. 14 and 15). These 
thrombi were attached to the vessel wall and were well devel- 
oped by the end of the second day. No signs of softening were 
observed in any of them. 


Fic. 17.—Silk stitch and adjacent area, under low magnification, four days after 
operation. Most of the stitch fibers have fallen out of the section. - This picture 
shows a healthy reactive area around the stitch, with some degeneration of muscl« 
and salivary gland tissue. A, fibers of the suture; B, degenerated muscle; C, degen- 
erated salivary gland. 


Study of the deeper tissues of the tonsillectomy area showed 
the inflammation to be similar to that near the surface, including 
a feature already noted, viz., the involvement of the salivary gland 
(Fig. 16). In addition the fibrino-cellular exudate was seen to 
extend well into the muscle tissue (Fig. 15), and many small 
thrombotic veins were here encountered. 

The Local Effect of Sutures. The suture tracks were found to 
be surrounded by a mild fibrino-cellular reaction, highly cellular 
at the end of two days (Fig. 17), and showed signs of healing at 
the end of four days. The tissue caught by the stitch was com- 
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pressed and degenerated, particularly the muscle and salivary 
gland tissue (Fig. 18). Small patulous capillaries were found in 
the healing area, but the large veins usually were thrombotic. 


Fia. 18.—This picture shows the stitch and its adjacent tissue, under high mag- 
nification, four days after operation. A, strands of the stitch; B,B, healthy reac- 
tion to the stitch, some round-cell infiltration in small groups, but no abscesses. 


Fig. 19.—Toxsil lymph node, two days after operation, on the side of which 
infected stitches were used to close the wound of tonsillectomy. This node shows 
a very active hyperplasia, as indicated by the size and solidity of the follicles, a 
degree of compactness of the intervening lymphoid tissue great enough to obliterate 
the sinuses. In addition, there are congestion of the capsular vessels and distention 
of the lymph ducts. In certain of the capsular lymph channels some swelling 
and degeneration of the lining were found. Bacteria were found in these lymph 
ducts. A, hyperplastic follicle; B, solid cordal area without visible sinuses; C 
swollen, congested and edematous capsule. 
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The Tonsil Lymph Node after Operation Plus Artificial Infec- 
tion of the Operation Wound. The tonsil nodes after an infected 
operation were very large, soft, wet and irregularly congested, 
especially at the capsule (Fig. 19). Under magnification a very) 
marked hyperplasia was found, differing greatly from conditions 
depicted in Figs. 9 and 10. The follicles showed large germ cen- 
ters and the cords were crowded with mononuclears. The sinuses 
were compressed almost to extinction by the lymphoid increase or 
were filled with large and small mononuclears (Fig. 21), as well 


Fic. 20.—The same lymph node as that from which section shown in Figs. 19 
and 21 were taken. It shows dilated lymph vessels with postmortem clots. <A 
small group of bacteria was found in one of these clots near the lining of the vesse] 
Solid hyperplastic follicles of the node lie under the capsule. A, capsule of the 
lymph node; B,B, lymph vessels; C,C, coagula; D, follicle. 


as with endothelioid and polynuclear cells. This last change was 
best seen near the hylum of the node. In addition, the increased 
size of the lymph vessels was quite notable. They were greatly 
dilated and were almost completely filled with a hyaline post- 
mortem lymph clot (Fig. 20), this being especially notable in the 
capsule. Bacteria were found in or near the lining of these vessels. 

It should be stated in this connection that a superior medi- 
astinal lymph node of one animal showed a similar hyperplasia. 
There were present also dilated lymph vessels, small hemorrhages 
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and very marked degeneration of the follicular centers. Bacteria 
were not surely found. 


Fic. 21.—The same lymph node as that from which sections shown in Figs. 19 
and 21 were taken. Central area of the node under high magnification. This 
specimen shows the cellular richness of the central sinuses. Numerous lymphoid 
cells of all varieties, polymorphonuclears and large mononuclears of endothelioid 
proportions were found in the well-crowded spaces. The cords are very thin at 
this point. A, a crowded sinus; B, the end of a small cord. 


Bacterial Distribution. Bacteria in those cases which were 
artificially infected were found with ease in the stitches and in the 


22.—A strand of s ch with bacteria in it, four days after operation. (Oil 
immersion exposure.) A, fibers of silk; B,B,B, bacteria 


area immediately surrounding them (Fig. 22). As distance from 
the stitch region increased the microérganisms became fewer and 
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fewer. They were traced along one tissue split into a muscle area 
(Fig. 23), and also were found in a salivary gland. 


Fig. 23.—The salivary gland from animal artificially infected by stitches soaked 
in cultures, four days after operation. This photograph shows bacteria singly 
and in groups. A,A,A,A, bacteria. 


Fig. 24.—The tonsil lymph node from animal artificially infected by stitches 
soaked in cultures, four days after operation. This section shows bacteria on the 
edge of a cord and in a necrosis at the edge of a cord. A, cord; B, necrosing area; 
C,C,C, bacteria. 


In the tonsil lymph node bacteria were present in pairs and 
in small clumps. They were found in the dilated capsular lymph 
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vessels (Fig. 24), in the subcapsular (the so-called ‘“ marginal’) 
sinus and in the interior sinuses near the edges of the cords. 

They were not found with unequivocal certainty in the throm- 
bosed vessels. 

Summary of Results. Injected material found its way from the 
tonsil to the first drainage lymph node in half an hour or less. 

Tonsillectomy traumatism was manifested not only at the imme- 
diate operation site, but also in the collateral tissue in the form 
of hemorrhage and cellular infiltration. 

The surface of the wound was covered with a fibrinous exudate, 
the outer layers of which were progressively cast off. 

The tissue reaction at the site of operation was degenerative 
and fibrino-cellular, the former appearing at once, the latter being 
in part the result of traumatism and in part the natural successor 
to degeneration, and therefore the early stage of repair. 

Exudate of a fibrino-cellular character was found deep in the 
tissues, with resultant degeneration of muscle and salivary gland 
tissue. 

Many venous thromboses were found both near the surface and 
deeper. 

The tonsil lymph node reacted to moderately clean operative 
procedures by caring for the extravasated blood and by mild 
hyperplasia. 

To a purposely infected operation the reaction of the lymphatic 
tissue was very marked, so much so that the lymph current prob- 
ably was obstructed. 

Each attempt at artificial infection succeeded and important 
structures, such as muscles and glands, were found to have been 
invaded by the microérganisms. 

Bacteria were found easily in the surface exudate and in the 
vicinity of infected stitches. They also were found in the salivary 
glands and in the tonsil lymph nodes. 

When bacteria-soaked stitches were introduced the infected or 
at least inflamed, area was thereby made deeper, while important 
tissues were compressed and distorted. 

While not certainly demonstrated in the thrombi near the 
operation wound, we believe that bacteria sure must be there. 
The fibrin was so dense (having taken the same stain as did the 
bacteria) that their definite identity was obscured. 


* * * * * 

We have shown graphically what happens around a tonsillec- 
tomy wound. In a word, there are present hemorrhages, thrombi, 
necroses and bacteria. Hemorrhage causes rifts in the tissues, 
opens pathways for infection and destroys tissue. Trauma and 
disturbed blood supply result in necrosis. Injured bloodvessels 
are closed by coagula whieh may become infected and loosened. 
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Bacteria are carried into the tissues by physical force or are per- 
mitted to penetrate by the opening up of tissue clefts, especiall) 
when there has been some devitalization. These are present in 
an area Which never can be put at rest, which constantly is open 
to reinfection and which is subjected to a great deal of constrictoi 
muscle action. 

What might be the consequences? Should a sterile thrombus 
be dislodged into the blood the result would be a small sterile 
pulmonary infarct which, however, later may become infected and 
give rise to pneumonia or an abscess. Should a septic thrombus 
be dislodged a lung abscess would be the probable result. Should 
a thrombus, either sterile or septic, reach a previously diseased 
area of the lung, such as a tuberculous focus, the lesion might be 
activated. 

As yet there has been no postoperative study of tonsil cases in 
which the lungs have been carefully watched for small lesions. 
Lung infarctions after tonsil operations naturally would be small 
on account of the size of the peritonsillar veins, and it is perfectly 
possible that many a lung infarct caused by a non-septic embolus 
has escaped notice. We would like to emphasize the following point: 
One of the early signs of pulmonary infarction is the spitting of 
bright red blood, and it is quite possible that at times some of 
the blood-spitting in the early days following tonsillectomy is due 
to an overlooked infarction and not to oozing from the opera- 
tion field. In our clinical work it might be well to keep this in 
mind and let this sign be a signal to examine the larynx and 
trachea as well as the tonsil fosse, and also to have the chest 
examined and roentgen-rayed. 

Conclusions. |. The peritonsillar region as depicted in our speci- 
mens constitutes a postoperative field studded with thrombi, which 
may be either sterile or septic. 

2. We believe that as trauma, sepsis and muscular action are 
the principal factors in the formation and dislodgment of thrombi, 
the actively muscular pharynx is a particularly favorable region 
for the dislodgment of such thrombi into the superior caval cir- 
culation. 

3. We believe that many cases of pulmonary embolism escape 
notice on account of their small size, their sterile character and 
their prompt resolution. 

4. It goes without saying that the performance of tonsil opera- 
tions should be attended with every possible surgical device for 
promoting asepsis. We suggest, in the furtherance of this prin- 
ciple, that the routine use of needle-carried sutures for tying bleed- 
ing vessels be abolished and that surface ties be used instead." 
The former are never surgically clean and we believe that their 
use carries with it possibilities of infection of at least the tissues 
adjacent to them. 
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5. While realizing that posttonsillectomy lung complications may 
at times be of inspiratory origin, we believe that such origin is not 
as common as has been thought. 

6. While the infected condition of the lymphatic tissue found 
in our study must cause consideration to be given to a lymphatic 
origin for lung infections, we consider such origin to be rare. 

7. Finally, it is possible that, in view of such studies as the pres- 
ent one, ideas in regard to the capsule of the tonsil may undergo 
a change. Instead of aiming to remove it, we may decide that it 
forms too good a bulwark to the peritonsillar tissues to allow of 
its being taken away. And we believe it to be entirely possible 
that some day the operation, called by Makuen"’ “intracapsular 
tonsillectomy,” will be so demanded by the highest ideals of safety 
that in a perfected form it will be the operation performed by all 
of us. 
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ODD CARBON FATS IN THE TREATMENT OF DIABETIC 
KETOSIS. 


By Max Kaun, M.D., Pu.D., 


DIRECTOR OF THE DEPARTMENT OF LABORATORIES, AND CHIEF OF DISEASES OF METAB- 
OLISM, BETH ISRAEL HOSPITAL, NEW YORK; ASSOCIATE IN BIOLOGICAL 
CHEMISTRY, COLUMBIA UNIVERSITY, NEW YORK. 


Ir was shown by Knoop,! in 1905, that fatty acids in combina- 
tion with aromatic radicals when given to animals are oxidized 
in a definite manner in the animal organism. It is known that 
if benzoic acid is administered by mouth it is excreted in the urine 
in conjunction with amino-acetic acid as hippuric acid, thus: 


CsHsCOOH + CH2NH:COOH = CsHsCONHCH:2COOH + 
Phenylacetic acid is eliminated as phenaceturic acid: 
CeHsCH2COOH + CH2NH2COOH = CsHsCH2CONHCH:2COOH + 


If a higher acid than acetic acid is administered the resultant 
product eliminated is either the hippuric acid or the phenaceturic 
acid, depending upon the fact whether the side chain was of an 
odd or even number of carbon atoms. Knoop, therefore, con- 
cluded that in the oxidation of fats the B-carbon atom was oxid- 
ized and that two carbon atoms dropped from the chain together. 
This view was supported by Dakin’s? discovery that when pheny! 
propionic acid was given in large amount phenyl 8-oxypropionic acid 
was detected in the urine. 

In this excellent summary on “ Physiological Oxidations,’’ Dakin* 
reviews the modern status of the theory of oxidation of fatty acids. 
I quote several of his paragraphs: 

“In spite of a good many vigorous onslaughts, the theory of 
8-oxidation applied to fatty acids as put forward originally by 
Knoop has held its own. It will be recalled that one of the main 
supports of Knoop’s views was furnished by Embden’s observa- 
tion that the normal fatty acids containing an even number of 
carbon atoms varying from 4 to 12 all gave rise to aceto-acetic 
acid when their salts were perfused through a surviving liver. The 
normal fatty acids containing an uneven number of carbon atoms 
failed to cause any increase in aceto-acetic acid production. An 
interesting clue to the probable fate of some of these normal fatty 
acids has been furnished by Ringer, who finds that propionic acid 
is practically quantitatively converted into glucose in the phlorid- 
zinized dog and that normal valeric and heptylicacids give an amount 


1 Hofmeister’s Beitrige, 1905, 6, 150. 
2 Jour. Biol. Chem., 1909, 6, 203. 
3 Physiol. Rev., 1921, 1, 406. 
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of glucose under similar conditions comparable to the amount of 
propionic acid they might yield through 6-oxidation: 


CHs3.CH2.CH2.C H2.C COOH—>CH3.C H2.C H2.CH2. COOH—CH:3.C H2. COOH 


“Blum and Woringer have recently shown that when propionic 
acid is given to normal dogs and rabbits, lactic and pyruvic acids 
are excreted, and these undoubtedly represent intermediary prod- 
ucts of the oxidation of propionic acid, although it is not clear as 
to which of these two acids is first formed or whether perchance 
they are formed from acrylic acid, which Schwenken has shown 
to be almost quantitatively converted into glucose in the phlorid- 
zinized dog. ‘The conversion of propionic acid into lactic acid 
explains the conversion of the former acid into glucose in the 
phloridzinized animal, for, as is well known, the conversion of 
lactic acid into glucose under these conditions is virtually quanti- 
tative. The formation of lactic and pyruvic acids from propionic 
acid must be regarded as a case of a-oxidation, though possibly 
indirect, but since normal -oxidation with formation of ketonic 
acid is no longer possible with a three-carbon acid it need not be 
regarded as violating the 6-oxidation rule applicable to acids con- 
taining four or more carbon atoms. It appears, therefore, that in 
the metabolism of normal fatty acids containing four or more carbon 
atoms aceto-acetic acid is a common metabolite of all those with 
an even number of carbon atoms, while lactic acid is common to 
those with an uneven number.” 

In the catabolism of fats (under normal conditions, that is, in 
the presence of proper carbohydrate oxidation) there is a rapid 
breakdown of the fatty acid radical to the four-carbon acid, 7. e., 
butyric acid: 


CH: —OOC —CH: —CH: —CH: —R COOH 


| 
CH —OOC —CH: —CH: —CH: —R , CH: 


| 
CH: —OOC —CH: —CH: —CH:—R CH: 


CH; 


The butyric acid is then rapidly catabolized to carbon dioxide 
and water. 

This process is, however, markedly disturbed in states of defi- 
cient carbohydrate oxidation. In the latter circumstance the fats 
are primarily broken down to butyric acid, as in the normal condi- 
tion, but in the absence of the heat of carbohydrate consumption 
the further decomposition of the butyric acid proceeds very slowly. 
The butyric acid under these conditions is decomposed first to 
8-oxybutyric acid and then to aceto-acetic (or diacetic) acid. The 
further decomposition to acetone takes place very largely in the 
urine itself. 
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COOH.CH2.C He. 


I. Il. IIT. 
CH3;.CO.CHs 
IV. 
I Butyric acid. 
II . .  Beta-oxybutyrie acid. 


Rosenfeld has said that fats burn only in the fires of carbo- 
hydrates, but this is not quite right, inasmuch as only the break- 
down of the lowest products of fat decomposition, that is to say, 
the acetone substances, depends upon the catabolism of the car- 
bohydrates. 

How does the fat decompose to butyric acid? Of the two com- 
ponents of fat, only the fatty acids yield the ketone substances. 
The glycerin portion of the fat molecule is antiketogenic in nature. 
“By investigations performed either with living beings in a state 
of acidosis or with the transfused dog’s liver, it has been established 
that fatty acids are broken down by a repeated splitting off of two 
carbon atoms. The first step is the formation of the 6-oxy acid, 
which is then transformed to the 6-keto acid: 


COOH.C H2.CH2: : R>COOH.CH:2.CHOH: : : : B-oxy acid—>COOH.C H2.CO 
B-keto acid 


The transformation requires a two-fold oxidation at the 6-carbon 
atom. Contrary to what happens in the lungs with aceto-acetic 
acid, a splitting off of the carboxyl group and the formation of 
true ketone generally does not take place in the metabolism; 
instead we find a simultaneous splitting off of the carboxyl group 
and of the a-carbon atoms, thus yielding a new fatty acid lower 
by two carbon atoms.” (Magnus-Levy.) 

Embden has found that only fatty acids of an even number of 
carbon atoms will yield aceto-acetic acid in the transfused dog’s 
liver. In this way from stearic acid (Cis), palmitic acid (Cj¢) is 
formed; from this an acid with 14, 12, 10 or 8 carbon atoms is 
derived. Then caproic acid (Cg) and, finally, butyric and oxy- 
butyric acids are formed. The relative figures are as follows: 


Per cent yield of 


Relation of mole- oxybutyric acid 

Molecular weight. cular weight. from 100 gm. 
Cis . sa 284 100.0 36.5 
Cis. 256 90.0 10.0 
22% 80.0 46.0 
ws 200 70.5 52.0 
Cio . 172 61.0 60.0 
Ces .. 144 51.0 72.0 
Ce. 116 41.0 90.0 
SS 31.0 118.0 


Oxybutyric acid, 104 36.5 
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Several years ago I endeavored to see the effect of the feeding 
of a fat containing an odd carbon fatty acid. 

We have succeeded in preparing an odd carbon fatty acid fat 
that is edible, is absorbed to the extent of about 90 per cent, is 
catabolized in the body and does not yield the ketone substances 
derived from butyric acid. 

The methods of preparation is as follows: 

Stearic acid has its acid group substituted by an organic radical 
and upon oxidation with a strong oxidizing mixture the C,; acid 
(y6HssCOOH, margaric acid) is produced. This is easily purified 
and then united with glycerol to form a neutral fat. 

This fat, when well prepared, is of a white creamy color, odorless 
and tasteless, melting at 38° C. and neutral in reaction. When 
cold and granulated it is quite palatable. It does not cause any 
sense of nausea, and it seems to satisfy the hungry craving for fat 
that diabetics have. A number of patients were fed the fat, but 
it will be sufficient to describe 3 cases as the results are typical. 


EXPERIMENT I.—It was thought advisable to induce ketosis in 
a normal individual and then see the effect of our fat on this ketosis. 
Accordingly, we advertised in the newspapers for a normal man 
willing to submit himself to a fasting experiment. From the 
many applicants, we chose A. A., aged twenty-three years, white, 
born in Sweden, who was by trade a cement worker and ofttimes a 
prizefighter. He was 5 feet 10 inches tall and weighed 144 pounds. 
He was in perfect physical condition. He undertook this task for 
the money that he was to receive. 

He was placed in a separate room, with a male nurse in attend- 
ance. No food was given him whatsoever. Water was permitted 
as much as he wanted. He was fasted for seventy-four hours. 
His urine at the end of that time had marked quantities of dia- 
cetic acid and acetone. He was now given 100 gm. of our fat 
mixed with 100 gm. seven-times boiled string beans. Next day 
the urine was clear of acetone and diacetic acid. He was now 
given 100 gm. butter in 100 gm. seven-times boiled string beans. 
The urine next day showed again the ketone substances. During 
this day he received 200 gm. of the odd carbon fat in string beans 
and again his ketosis cleared up. 

He was then discharged. His feces was analyzed (Dr. H. O. N.) 
and was found to contain 5 per cent of the ingested fat. The 
rest had been absorbed. 

The subject did not complain of nausea or of any distaste for 
the fat. On the contrary, the butter was more distasteful to him 
than was our fat. 


‘ About ten years ago Ringer suggested the use of such a fat. He was, how- 
ever, unable to prepare one. Mosenthal also wrote of the desirability of such a 
fat. 
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The accompanying table shows the results obtained. 


DATA ON FASTING EXPERIMENT. 


Urine. Blood. 
Glu- 
Date Vol., Sp Ace- Diac. NHz3, ( = Urea, Creat., moments 
ee, gr tone. acid gm mg 
June . 1.021 ) 50 20.4; 1.25 0.1 5.4 Began fas 
P.M. 
June 13 640 1.030 0.75 5.2 Fasting 
June 14 1460 1.016 O 1.38 ; 4.8 Fasting. 
June 15 1350 1.018 + + + + 3.25 37 0.08 4.0 3PM. receive: 


100 grams 
Intarvin and 
100 grams 
7x washed 
string beans 
014 ) O 1.45 45 coe | 4.6 1 P.M. received 
100 grams 
butter and 
100 grams 
7x washed 
string beans 
016 + + ' 3.80 37 es . 0.08 4.1 Received dur 
t ing day 200 
grams Intar 
vin and 100 
grams 7x 
washed 
string beans 


June 16 1480 


June 17 1220 


June 18 1430 1.018 3 ( 


to 


0.06 4.8 


te 


EXPERIMENT II.—A diabetic woman (A. $.), aged forty-seven 
years, was admitted to the gynecological service with the diagnosis 
of tumor of the adnexa. She had been under my care previousl) 
for a year. She had lost much weight and was in a condition of 
acidosis and hyperglycemia and glycosuria when admitted to the 
hospital. I urged the surgeon to wait with the operation until 
we could render her non-ketotic, but this was found to be impos- 
sible at the end of ten days, although she was kept on a diet fat- 
free as possible. She was catabolizing her body fat and her urine 
was heavy with diacetic acid and acetone. 


A. S. 
Food, gm Urine Blood 
Date. P CH F Odd Glu- Diac- Ace- COs, Glu- 
: fat. cose acid. tone per cose 
cent 
Nov. 29, 1921 44 0.25 
Nov. 30, 1921 39 16 22 0 40.9 +++ + + + 
Dec. 1, 1921 3 19 17 0 32.6 +++ + ++ 42 0.23 
Dec. 3, 1921 2 15 Ss 0 27.9 4- + + +4 =. 
Dec. 6, 1921 60 15 4 0 31.4 rT TF rT t 44 0.22 
Dec. 7, 1921 45 15 4 90 O ae a 
Dec. 8&8, 1921 45 15 4 90 =Trace O O 56 0.17 
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To the same fat-free diet we added a daily ration of our fat of 
3 ounces. The patient, it seemed, aridly absorbed this fat and in 
forty-eight hours the urine was free from diacetic acid. This case 
was rather puzzling to us, for not only did her ketosis cease, but 
her glycosuria was markedly diminished. 

The cause of ketosis, the most common form of which is the 
acidosis of diabetes, is a disturbance in the catabolism of the fats 
induced by either starvation, infantile malnutrition or anesthesia 
induced by lipin solvent anesthetics besides diabetes. We have 
studied the ketosis of diabetes and starvation and it is expected in 
the near future that tests on the other types of ketosis will be 
carried out. 


EXPERIMENT III.—A. S., male, aged forty-four years, married, 
with two children. For the past five years the patient has had 
diabetes. One year and a half ago he weighed 185 pounds. He 
was then removed to a sanitarium and put on the undernutrition 
treatment so that he lost 110 pounds. For the past several months 
he has been in bed suffering from general furunculosis, cachexia 
and pulmonary tuberculosis. He was unable to get out of bed, 
attend to himself and so on. 

In order to keep him sugar-free and ketone-free he was kept on 
a diet of about 500 calories daily, with a fat intake of 34 gm. and 
a carbohydrate intake of 8 gm. 

The patient was brought to the hospital in this very serious 
condition. The addition of several grams of fat to the diet in 
the form of butter or egg-yolk immediately brought about an ace- 
tone reaction in the urine. 

We, therefore, placed the patient on a diet of protein, 38 gm., 
carbohydrate, 8 gm., and fat, 34 gm. In addition to this we gave 
him daily 150 gm. of the “odd carbon” fat, thus increasing his 
caloric intake from about 500 calories daily to about 1700 calories. 

He relished the fat. His hunger was allayed. During a period 
of ten weeks he gained 10 pounds in weight. His urine remained 
free from sugar (except for faint traces on three days during a 
period of nearly four months). His fat catabolism was normal; 
no acetone nor diacetic acid appeared in his urine. His carbon- 
dioxide combining power of the blood plasma was normal. 

His tuberculosis, however, was not improved. It became 
necessary to send him to a hospital for the care of tuberculosis 
because of his expectoration and cough. Several weeks after his 
transfer he died from a pulmonary hemorrhage. 

The data that are of interest in this case are presented in the 
accompanying table. It was observed that the addition of any 
normal fat, either inadvertently or purposely, resulted in the 
appearance of the ketone substance in the urine. 


S832. KAHN: ODD CARBON FATS IN TREATMENT OF DIABETIC 


KETOSIS 
Food Urine Blood 
Date 
Pp Cc F Glucose, Ketones Glucose CO. 
at per cent 
Feb. 20. ‘ 10 20 42 0 Traces rt 0.224 44 
Feo. 22 . . 40 35 10 1.4 + + 0. 227 16 
4: ee 37 13 31 0 0 O 0.185 18 
Mar. 2... 40 20 42 0 Traces $+. + 0.195 2 
Mer 6 .. 37 13 31 0 0 O 0.175 18 
Mar. 10 . 42 15 37 0 0 0.162 18 
Mar. 14 ‘ 2 15 37 100 0 0.151 54 
Mar.20 ... 42 15 37 100 0 ( 0.148 54 
May 24 . 42 15 37 150 0 0.113 58 
June 8 . 14 17 37 150 0 0.13 8 


EXPERIMENT IV.—R. G., aged twenty-five years, was suffering 
from pituitary glycosuria with marked emaciation and loss of 
weight. She weighed 75 pounds and showed distinct evidence of 
ketone substances in the urine. Upon feeding of the odd carbon 
fat the acetone cleared up and during a period of several months 
she gained 10 pounds in weight. It is worthy of note in this case 
that the administration of insulin had absolutely no effect on the 
presence of the glycosuria or in the control of the loss of weight. 

The accompanying table shows some of the figures obtained. 


R. G, 
Food Urine Blood 
Date 
P ( F. Odd Glucose Ketones CO, Glucose 
fat 

Feb. 9, 1922 62 36 90 0 3.2 $+ + + + 18 0.23 
Feb. 11, 1922 60 20 68 0 L.7 er 0.24 
Feb. 12, 1922 57 16 20 90 0.6 + + 0.21 
Feb. 13, 1922 60 12 18 90 ( 58 0.16 
Feb. 15, 1922 62 17 40 0 } + + + 
Mar. 4, 1922 60 18 15 100 O 56 0.17 


The fat is administered by mouth in the following ways: (1 
Granulation of the fat and direct consumption with the aid of 
salt, pepper or vegetables; (2) baking with the fat: it was used in 
the preparation of Lister’s bread, etc.; (3) frying with the fat after 
“rendering” it with onions; (4) in the form of an ice-cold emulsion 
in buttermilk, ete.; (5) in the form of a flavored drink; (6) with 
hot drinks, such as coffee, broth, ete. 

Summary. 1. Ketosis is due to the pathobolic breakdown of fats 
in the absence of carbohydrate oxidation. 
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2. Natural fats are all glycerides of fatty acids containing an 
even number of carbon atoms, which during abnormal breakdown 
yield butyric acid and the ketone substances of diabetic ketosis. 

3. An odd carbon fatty acid fat has been synthesized which is 
palatable, is absorbed to about 90 per cent and is catabolized in the 
body of diabetic patients without the production of ketones. 

4. The diabetic patient’s diet can be much increased by this 
fat. It allays hunger and stops the loss of weight. 

5. It may be fed ad libitum. 


FURTHER OBSERVATIONS ON ARTHRITIS AND RHEUMA- 
TOID CONDITIONS. 


By PempBerton, M.D., 


PHILADELPHIA. 


Asout three years ago the writer published an article,' based 
somewhat upon researches conducted on a large scale in the army,” 
in which the attempt was made to correlate into a whole, some of 
the demonstrated and suggested facts regarding the problem of 
arthritis, with the aim of visualizing at least part of the pathology 


of arthritic and rheumatoid conditions. Since then, further data 
and viewpoints have been arrived at sufficient to justify a recapitu- 
lation: This is attempted in the present contribution. 

In the study of large subjects like arthritis, diabetes, arterio- 
sclerosis and metabolic disturbances in general, it is obvious that 
the solution is rarely to be expected from a single experimental 
coup de grace. The situation differs from that presenting in 
certain purely bacteriological or parasitic diseases where the dis- 
covery of a causative organism may largely clear up the field. 
While it is known, for example, that many cases of arthritis are 
precipitated by streptococci and other organisms, acting through 
so-called focal infections, other cases are apparently precipitated 
by different factors and in any event the mechanism concerned in 
the production of the symptoms and lesions has remained entirely 
obscure. 

The true conception of diseases such as those mentioned must 
come from the piecing together of a host of data in many fields, 
chiefly physiological in nature. It is probable that for some time 
at least, anything like a full understanding of these conditions, 
based solely upon exact data, will be beyond our power and it 
becomes therefore appropriate and necessary to make such reviews 
of the field from time to time as new and changing data permit. 

In the articles above mentioned, attention was directed to the 
several reasons for regarding arthritis and rheumatoid conditions 
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as referable to some disturbance in certain phases of the local or 
systemic oxidative metabolism, possibly involving the circulating 
blood. Since then, observations have been conducted in a number 
of directions which have given a somewhat different slant to the 
course of experimental work without changing its basal nature and 
purposes. 

By way of résumé, it may be mentioned that the studies in the 
army above referred to showed normal values for nitrogen, calcium 
and fats in the fasting blood, a slight lag in the elimination of salt 
and water, a slightly lowered basal metabolism in 20 per cent of 
the cases studied and a definitely lowered sugar tolerance. This 
lowered sugar tolerance was most marked in general in the worst 
cases of arthritis, was definitely improved in convalescent groups 
and could be seen to return toward normal in many individual 
cases as they convalesced and recovered. This return to normal 
was independent of the type of successful therapy employed, but 
was most abrupt after the removal of causative infections. The 
lowered sugar tolerance was uninfluenced by such agents as the 
salicylates even in the presence of symptomatic improvement. 

Observations recently reported* show that under the given con- 
ditions of the experiment, making brief use of a tourniquet, it was 
not infrequently possible to demonstrate a difference in the per- 
centage oxygen saturation of the peripheral venous blood of 
arthritics as compared with normal persons. In some cases this 
difference, which consists in higher figures for the arthritics, was 
found to be very marked. It seemed at times to lessen with con- 
valescence from the active process. 

It was also shown that during the demonstration of a lowered 
sugar tolerance in arthritics, by the usual technic, there occurred 
a rise in the per cent saturation of the blood, which paralleled 
the arthritis rather closely, though absent in normal persons giving 
a normal sugar tolerance. The percentage saturation of oxygen 
very definitely rose even in some cases of arthritis with a normal 
sugar tolerance, so that in this respect also arthritics seemed to 
differ from normal individuals. Indeed, they could be grouped 
somewhat by this analysis alone without ascertaining the sugar 
figures. Experiments have shown, however, that the mechanism 
by which the respective concentrations of oxygen and sugar were 
brought about, are apparently different.‘ 

While these general results were in keeping with the hypothesis 
on which these studies were based, attempts to relate them to 
chemical changes in the composition of the blood were not alto- 
gether successful; in fact, study of the blood gases in respect to the 
so-called dissociation curves for oxygen and carbon dioxide gave 
normal values and it became necessary to look in some other 
direction for the explanation. 

As the result of certain recognized changes in the gaseous equilibria 


| 
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of blood coming from a hyperemic part, and as the result of obser- 
vations by Pemberton, Hendrix and Crouter* in collaboration 
with R. B. Osgood, that the percentage oxygen saturation rises 
markedly during an electric “bake” of the whole body it was 
believed that some solution might be found on the basis of changes 
in the rate of circulation. Experiments were therefore conducted 
by means of Stewart’s hand calorimeters upon the rate of blood 
flow in arthritics and normal persons. While the results of these 
studies do not permit as yet of final conclusions, additional impetus 
was given to the view that the blood flow in arthritis, in the capillary 
circulation especially, may be below normal. Without citing here 
the evidence which makes up this view (loc. cit.), suffice it that this 
viewpoint lends itself to an explanation of a number of obscure 
factors in arthritis and also paves the way for further hypothesis. 

It is of much interest for example, to note that the joints are 
structures whose blood supply is very small. Attention has been 
drawn to this in a previous communication.! The insertion of 
tendons, another favorite spot for arthritic disability, is also a 
point of poor blood supply. Furthermore, other structures whose 
blood supply depends upon extremely small bloodvessels are 
characteristically involved at times in arthritis, for example, in 
the painful condition known as irido-cyclitis. The frequency 
with which psoriasis may accompany arthritis is well known and 
here again it is noteworthy that the capillaries and nerve endings 
do not penetrate to the outer layer of the epidermis which is the 
chief seat of the lesion .* 

By extending these considerations a little further it is of interest 
to note that in the muscles which constitute one of the chief sites 
of rheumatic disability, conditions are rather delicately balanced 
for the proper gas interchanges. ‘Thus in tissues, such as the 
submaxillary glands, the tissue oxygen pressures approximate the 
venous oxygen pressure whereas in some others, including skeletal 
muscle, the oxygen pressure in the muscle is 25 mm. or less, 7. ¢., 
much below the capillary oxygen pressure. In the former, there- 
fore the blood flow can be diminished to a considerable degree* 
without loss of oxygen to the tissue, but in the latter it cannot. 
In the same connection Krogh has shown? that the oxygen pressure 
in resting muscles is sometimes at least very low, but in working 
muscles it approximates that of the blood. Reference will be made 
later to the significance of these facts. 

Some interesting collateral information can be adduced from the 
results of the expedition of Barcroft and his collaborators to the 
Andes for the purpose of studying the respiratory functions of the 
blood at great altitudes.’ They observed among other points, that 
the condition of sore muscles popularly known as “charley horse,” 
which arises more easily in the arthritic than in normals, followed 
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a smaller amount of exercise than is the case at low levels and the 
also noted that acclimatization was frequently accompanied by 
an enlargement of the ends of the fingers suggesting the condition 
known as hypertrophic pulmonary osteoarthropathy. It is wel! 
recognized that in certain forms of this condition the bony structurs 
itself is increased. 

Further study of the gaseous interchange under conditions known 
to benefit the arthritic process has opened other viewpoints of 
interest. Thus, Bazett and Haldane® have shown that normal sub- 
jects, immersed to the neck in a bath at 38° C. experience a rise in 
body temperature accompanied by hyperpnea, giddiness and faint- 
ness; they also noted a fall in the alveolar carbon dioxide a profuse 
alkaline sweat and a marked alkaline diuresis. This alkaline wave 
they compare to the changes occurring after voluntary forced breath- 
ing. Haggard has observed a drop in alveolar carbon dioxide with 
the increased temperature in a normal person immersed for twenty 
minutes in a bath at 40° C."° He observed a fall in the dissolved 
‘~arbon dioxide but no change in the carbon-dioxide combining 
power of the blood, and deduces that the concentration of hydrogen 
ion (PH) of the blood must be presumably lowered. Pemberton, 
Hendrix and Crouter have observed’ a similar fall in alveolar 
-arbon dioxide in normal and arthritic persons subjected to “ electric 
bakes;” and also a rise above normal in alveolar carbon dioxide 
after the bake in nearly every instance. 

Studies of the sweat resulting from external heat or other stimuli 
have been conducted by very few workers and have given varying 
results, but the writer in collaboration with C. Y. Crouter* has 
observed the interesting fact that the sweat of the forehead of 
arthritics may occasionally reach a lower Pu., (around 4.6) that is 
a greater acidity, than that of normal persons, and the further 
interesting fact that with both normals and arthritics there is a 
nearly invariable tendency for the sweat to become less acid or 
more alkaline as the “bake” or application of heat progresses. 
The only exceptions to this have been some cases of arthritis and 
one of scleroderma which remained acid throughout, at figures 
rather more extreme than any normals reached. 

These facts can be correlated with the few known facts relating 
to the elimination of CO, through the sweat. According to Riffle 
et al., excretion of acid isa function of skin and kidney" and according 
to Starling” at a temperature of 29° to 33° C., CO, output increases 
so that at 34° it is doubled and at 38.5° it may amount to as much 
as 1.2 gm. per hour (Schierbeck). 

Recent studies by Cajori, Crouter and Pemberton have shown 
that if a rubber bag be placed around an arm during a genera! 
body bake the carbon-dioxide content of the bag rises parallel 
with the drop in the reaction of the sweat of the forehead or other 
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arm. ‘The same workers* have also shown that there is an actual 
decrease in the hydrogen-ion concentration of the blood; that is, 
the blood becomes more alkaline as shown by the CO, absorption 
curves and by direct measurement of the Pa by Cullen’s method. 
In one case, the change was from a Pa of 7.26 to 7.52. Koehlert 
has obtained similar results. The evidence is all in favor of the 
view that this change results from a loss of acid from the body, 
presumably CO, in part; somewhat through the sweat but more 
largely through the lungs and urine. The probability that the 
elimination of CO, plays a role in the benefit accruing from “ bakes’’ 
has been suggested by Pemberton, Hendrix and Crouter® and 
unpublished work of Cajori, Crouter and Pemberton indicates 
that other acid substances are also eliminated through the sweat." 

It is obvious that some of the benefits of hot packs and sweats 
in conditions accompanied by an acidosis, such as nephritis, is 
referable to the loss of acid and to the alkalosis induced. 

An important corollary can be drawn here as to the common 
denominator between the beneficial effects of external heat in 
arthritis and the benefits following exercise, and to a lesser degree 
massage. The periods of greatest malaise of the arthritic are 
following rest (sleep) in the early morning hours (4 to 5 4.M.), at 
which time the body temperature is lowest. The clinical state of 
the patient generally improves as the day wears on and toward 
6 to 7 P.M. opposite conditions prevail, accompanied by parallel 
oscillations of the metabolic rate as shown by the elimination of 
carbon dioxide. Exercise in general is of benefit to rheumatoid 
conditions and is accompanied by a complex train of events which 
cannot be detailed here. The increased ventilation of CO. and 
the increased blood flow which accompany it, however, are prob- 
ably analogous to those resulting from bakes. It is important to 
note that the transport of CO, is effected mainly by the cells, prob- 
ably by the hemoglobin.“ The content of blood CO, also depends 
largely upon its production in the body and this fact is to be 
borne in mind when considering later the beneficial consequences 
of low caloric diets. 

It is well recognized that among the chief symptoms of arthritis are 
the absorption and deposition of bony tissue, which constitute an 
expression in the osseous structures of a process which operates 
in many other and possibly all tissues. There is not a little precise 
data available here. The suggestive work of Allison and Brooks,” 
has shown in dogs that non-use through nerve section may bring 
about a loss of more than 25 per cent of the mineral constituents 
of the bones in twenty-four days, due to a loss of the bone matrix 
rather than to a change in its composition. The condition induced 
is obviously one of metabolic inactivity, and, by the same token, 

* Jour. Bio. Chem., 1923, 57, 217. 
t Arch. Int, Med., 1923, 31, 590, 
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Lipschutz and Audova,'* have reached the conclusion that atrophy 
of muscle following section of tendon may be nearly as great as that 
following section of the nerve supply and that the inactivity which 
follows, plays a decisive part in determining the atrophy. In line 
with these observations is the evidence that normal ossification and 
pathological calcification depend upon physico-chemical factors and 
variations in CO, concentration.!? It would appear that bony over- 
growth does not essentially differ from normal bone and it is logical 
therefore to regard most forms of rarefication and deposition as the 
result of changes in the intensity of local metabolic processes rather 
than of the introduction of new mechanisms. It is to be recog- 
nized of course that the various normal factors concerned may also 
vary in their relation one to another. 

There are in the above experimentally ascertained facts ample 
data with which to attempt explanation of the mechanism pro- 
ducing the bony changes in arthritis. The evidence is at least 
suggestive that something interferes with the utilization of oxygen 
or its removal from the peripheral blood and on the basis of the 
premises already outlined the most likely explanation at present 
lies in some disturbance of the capillary or finer vascular control. 
The result is comparable to some of the effects produced at altitudes 
under conditions of anoxemia. Thus Schneider and Gregg and 
others have directed attention to the frequency, under such con- 
ditions, of fatigue and headache which are among the most fre- 
quent concomitants of the rheumatic syndrome. The interesting 
observations of Barcroft et al., on muscle fatigue and stiffness have 
already been cited. Until evidence to the contary is forthcoming, 
one can believe that absorption and deposition of bony tissue are 
partly functions of changes in the gas equilibria at the part con- 
cerned. There might be little or no systemic evidence, in terms of 
changes in the end-metabolism, from such minute disturbances in 
the gas equilibria. These would be restored to normal when the 
blood from the part had passed beyond the zone of involvement 
to the more actively circulating current. It is at all events clear 
that we are dealing here with true chemical processes and analysis 
shows that the radicals of CO, and P.O; play much of their usual 
important role in the bony metabolism. 

It is indeed not necessary to postulate the presence of prod- 
ucts of anoxemia such as the a-hydroxy acids although these may 
also be present. The formation of acids at the anoxemic centers 
of big infarcts during autolysis together with their neutralization 
at the pheriphery by the blood plasma have long since been recog- 
nized as established processes.'* It is of the highest importance 
to note that, in contrast with the circulating blood, the fixed tissues 
cannot make use of the regulation of CO, content by pulmonary 
ventilation. Such fluids as the synovial are similarly handicapped 
because of the absence of cells and it has been shown that lymph 
becomes acid more readily than does the blood, for the same reason. 
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The suggestive researches of Jacobs” on the toxic and pene- 
trating qualities of CO, in plants, even in alkaline solution, form 
the basis of much interesting speculation and experiment along 
this line and deserve consideration in relation to animal physiology. 
For further development of the problem of local tissue acidosis, 
however, and the chemistry concerned the reader is referred to the 
work of Schade, Neukirk and Halpert.” 

The influence of “focal infection,” brought about frequently 
by the action of streptococci upon surrounding tissues, finds some 
acceptable explanation along these lines, in the researches of 
Hoover, Rich and others. As above mentioned these workers have 
demonstrated the effect on the capillary circulation of a variety 
of substances resulting from proteolysis of which histamine is a 
type. Some interesting recent work of Manwaring and Boyd 
has shown that the effect of some bacterial toxins upon the capillary 
endothelium of the perfused heart is to produce marked edema and 
hemorrhage of the myocardium, dilatation of the tissue spaces, and 
the extravasation of numerous red blood cells.?! 

As already remarked, the sum total of these processes, however, 
is usually small and it is probably for this reason that so little dis- 
turbance is observed in determinations of the end metabolism; 
Cecil, DuBois et al observed a normal metabolic rate and nor- 
mal rate of utilization of ingested carbohydrate in a series of 4 
arthritics studied by them. The writer in collaboration with 
E. H. Tompkins observed a slight reduction in the metabolism of 
20 per cent of 29 arthritic soldiers studied in the army. Marked 
disturbance are necessary before they show themselves in sum- 
mation figures and it is clear on many counts that we must learn 
to think in terms of local acidosis and local departures from normal 
metabolism. Putting aside such metabolic changes of a more 
or less well-known nature in the smaller structures, there are also 
many unknown links in the chain of intermediary metabolism, 
interruption of which might be unrecognizable in end metabolic 
figures. 

It is possible that some of the proliferation of tissues such as the 
pannus which covers the joint cartilage in the “proliferative’’ 
form of arthritis of Nichols and Richardson is in part a compensatory 
phenomenon seeking to vascularize the affected region with the 
aim of supplying adequate nutrition. By the same token, it is 
conceivable that the formation of fibrous tissue so frequently seen 
in arthritis is an expression of the same principle and indeed, this 
thought may be further extended to include the formation of 
fibrous tissue in some widespread pathological processes. 

In addition to the disturbances in the local chemistry at a given 
site, inaugurated in a more or less mechanical way by changes in 
the smaller vascular channels, it is obvious that alterations in the 
nature of the blood passing through these channels may further 
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profoundly modify the situation one way or another. Thus, 
anemia is a sequel of chronic arthritis which tends greatly to aggra- 
vate the disease process. The corollary of this, however, is fortu- 
nately of clinical value and some of the most marked improvements 
in arthritis occur during the period when a secondary anemia is 
yielding to the influence of such an agent as arsenic. The 
heightened nitrogenous interchange and increased metabolism 
which result, contribute to this end, but one factor seems clearly 
to be the regeneration of red cells and the increase in hemoglobin. 
Partial proof of this is seen in the fact that improvement frequentl) 
ceases when the blood count has been brought up to normal or 
nearly so. The writer has seen many instances of this. 

Following this thought and anticipating somewhat consideration 
of the influence of climate, etc., it may be said that the subacute 
arthritic frequently experiences an abrupt and somewhat striking 
improvement in passing from low to moderately high altitudes. 
It is well recognized by physiologists that there are two forms of 
adaptation to high altitudes. In the former, there is an almost 
immediate increase in the red cell and hemoglobin count, which is 
limited in degree and duration. It may last many days, however, 
and it is believed that during this period there are brought into 
circulation many red cells which had been more or less out of the 
active circulation. In the latter form of adaptation on the other 
hand, there occurs after a more prolonged stay at altitude a more 
lasting increase in hemoglobin and red cells, which is a direct 
function of the degree of altitude and the duration of exposure to 
it. There is also a marked increase in the percentage of young 
red blood cells. It is of interest to observe that the arthritic may 
undergo an exacerbation of his symptoms if he be transported 
abruptly to considerable altitude, but after acclimatization the 
change in the blood count is accompanied by a return to his usual 
clinical condition and sometimes by a betterment in his symptoms 
which may last for some time after reaching lower levels. 

There are some other features of the blood count which will bear 
mention at this point, although properly belonging under the 
question of diet which will be taken up later. The injection of non- 
specific protein and killed bacteria, which recently had quite a vogue, 
is apparently now regarded by Miller and by Snyder, (personal 
communications) who have probably had the largest experience 
with it, as of value chiefly in the acute or subacute cases and to a 
limited degree. Attention has been called in a previous article,’ 
to the mechanism probably operative, but another factor to which 
benefit has been ascribed is the increase in polymorphonuclear 
cells. In contrast to this, the improvement which follows the 
institution of a low caloric diet in suitable cases is generally accom- 
panied by a more or less pronounced relative lymphocytosis. 
That this increase is the concomitant of a low diet per se, is further 
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indicated by the studies of Benedict” who showed that among 
a squad of men living upon 1950 calories, the leukocytes remained 
normal but the lymphocytes were increased. There is definite 
evidence in this that improvement is not incompatible with an 
increase in the percentage of lymphocytes without change in the 
polymorphonuclears. It also militates against the view that the 
increase in polymorphonuclears is the prime factor in the benefit 
which occasionally follows non-specific protein therapy. It may 
he remarked that the increase in the blood count at moderately) 
high altitudes which is sometimes accompanied by improvement 
in the arthritic process apparently chiefly or solely concerns the 
red cells and hemoglobin. 

Attention has been called in previous publications™ to the 
unquestionable benefits which follow the use of a restricted dietary 
in appropriate cases. These findings have recently been corrobo- 
rated on a large scale by Fletcher® and also by others. 

Perhaps one of the most useful purposes served by this form of 
treatment has been to afford a different visual angle and therefore 
another approach to the problem of arthritis. It has been pointed 
out elsewhere! that there must be recognized in arthritis two dis- 
tinct groups of factors having influence, namely, the causative 
factors of exposure, various kinds of infection, intestinal mal- 
function, ete., relief of which may or may not cure the disease, and 
second, the various agents, such as heat, arsenic, radium, exercise, 
massage, sweats, etc., which have a distinct influence on the local 
or systemic metabolism. These last may operate even in the pre- 
sence of the causative factor, they are quite independent of it, they 
produce their results in somewhat differing ways and they indubi- 
tably reflect part of the pathology concerned. 

In line with the thought advanced earlier in this paper, it is 
important to note that nearly all measures of benefit per se in 
arthritis and rheumatism depend upon an increased local or systemic 
metabolism or upon an increased local or systemic blood flow. 
Demonstration of the influence of external physical stimuli upon 
the capillary circulation as shown by the studies of Krogh et al., is 
of great assistance in enabling us better to understand the rationale 
of such measures as massage and external heat. The work of 
Carrier in this connection is particularly pertinent.” These con- 
siderations also add weight to the view here suggested that at least 
part of the pathology of arthritis is referable to disturbance in the 
finer vascular mechanism and blood flow. 

It can be said with reasonable probability, however, that when 
a low calory diet proves of benefit, it does so on one hand by virtue 
of a reduction of some of the products of intestinal malfunction, 
causative of certain types of arthritis, and on the other hand by 
virtue of the lowered metabolic burden to be borne either in a 
systemic sense or locally at different sites. A lowering or adjust- 
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ment of this metabolic burden is the natural corollary of measures 
to hasten and improve the metabolic processes concerned, and 
often has brilliant results. As far as this phase of the question 
is concerned dietetic therapy has much of the limitation of an) 
method which caters to a weakened function and should be used 
with a balanced appreciation of both sides of the equation. 

In some recent studies by Pemberton and Crouter* observations 
were conducted upon the hydrogen-ion concentration of the feces 
in a number of cases of normal individuals and arthritics, the latter 
of whom included cases convalescing upon dietary lines. The 
hydrogen-ion concentration, however, ran very consistently between 
6.4 and 7.4 for all classes of cases, and it could not be determined 
that subjects convalescing upon a diet gave figures different from 
those still ill or from normal subjects. So far therefore as the 
reaction of the feces can reflect the reaction of the intestinal tract, 
the evidence is against the view that changes in the hydrogen-ion 
concentration following reduction in the diet, chiefly of carbohy- 
drate, constitute the factors of value. 

Another interesting point in connection with the influence of diet 
is to be found in the betterment which some subjects experience, 
when eating an unrestricted diet, immediately following the ingestion 
of food. This effect is most marked in the early morning hours, their 
worst period. It has been shown that an immediate influence of 
food is markedly to increase the rate of blood flow in at least the 
peripheral circulation and Pemberton, Hendrix and Crouter® have 
shown that this influence is well marked in arthritis. Not only 
the arthritic disability per se but also muscular stiffness and_ the 
systemic fatigue and mental habitude of the arthritic may be 
markedly the momentarily influenced for the better. Thus the 
effect of coffee in the morning is sometimes temporarily striking 
as many arthritics can testify. 

It is important to stress again the point previously mentioned! 
that after the inauguration of arthritis from such causes as focal 
infection or prolonged exposure there may occur a more or less 
chronic dislocation of physiology such that removal of the cause 
in late cases is no longer adequate to bring about recovery. In 
such instances other factors, within the economy, which would be 
at other times harmless, may operate to perpetuate the condition 
already outlined. Some of the “intestinal’’ forms of arthritis 
apparently rise sui generis but it seems probably that some of them 
also arise in the manner just mentioned, and appreciation of the 
train of factors concerned is sometimes necessary before important 
improvement can occur. It is pertinent to call attention here to 
the suggestive work of Bodine,?’ of Child?* and of Hyman” who 
have shown in general that in certain lower forms of life the influence 
of fasting tends toward an increase of metabolism per kilogram 
and a rejuvenescence as regards the rate of oxidation. 
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The infrequency of arthritis or rheumatism in the course of severe 
diabetes has already been mentioned.' Since then, the courtesy 
of a few colleagues at scattered points and in medical audiences 
has called to the writers’ attention a few cases in which the two 
processes were combined in mild degree, but instances of active 
and sustained arthritis in the course of severe diabetes are yet to 
be encountered. Information bearing upon any such cases would 
be appreciated by the writer. 

One of the most interesting consequences of the application of 
the above hypothesis to the problem of arthritic disability is the 
explanation which is afforded of the influence of climate and weather 
upon the disease. Perhaps nothing is more firmly ingrained in the 
mind of the profession, as well as the laity, than that rheumatic 
symptoms sometimes undergo exacerbation and amelioration more 
or less coincident with certain outstanding changes in the weather. 
The writer has for some years kept a series of charts in which the 
attempt has been made to correlate these changes in the clinical 
condition of patients with fluctuations in the temperature, humidity, 
barometer and certain other factors. Observations are still pending 
but it can be said that there seems to be no constant single factor 
accompanying these changes. Increased humidity, a rising ther- 
mometer, a marked fall in the barometric pressure may all have 
their influence. It has long been taught in text-books that the 
metabolic rate in man remains practically constant because of the 
environment created by his clothing. It has been shown, however, 
that the metabolism of men at work in Africa is 10 per cent less 
than that of the same men at work in Berlin.*° Furthermore, 
Ash and Hill* found that cool out-of-door conditions raise the basal 
metabolism even in the absence of shivering. It seems probable 
that the distinct exacerbations of arthritis which may accompany 
a rise in temperature are partly due to the tendency toward less 
intense metabolism. There is another factor which operates here, 
however, and that is the vapor tension which increases with the 
rise in temperature. It is of interest to note in this connection 
that there is a distinct vernal increase in the incidence of arthritic 
conditions. The writer has observed this for some eight years or 
more and Lembert® has also called attention to it in his analysis 
of the records of Bellevue Hospital, New York. Study of the 
records of the U. S. Weather Bureau® brings out the fact that the 
only discoverable constant operating in nearly all parts of the 
country, aside from the rise in temperature, is the so-called “march 
of the vapor tension’’ which begins in February and reaches its 
highest value in summer (July), corresponding almost precisely to 
the period of increased rheumatoid disability as viewed by long 
range perspective. The significance of this factor in its entirety 
remains to be worked out, though certain probable effects are 
obvious. Part of the benefit from moderate altitude may arise 
from the lower vapor pressure obtaining there. 
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On the basis of the pathology outlined, it is obvious also that the 
effect, upon a part, of exposure, following lying on cold stone or 
exposure of a wet surface to wind, finds explanation in the loca| 
circulatory changes which ensue. Finally, if the role of the cir- 
culation is postulated through either its vascular control or chemica! 
make-up, it follows that changes in the barometric pressure prob- 
ably have influence pro or con in the performance of the respirator) 
functions and in certain other respects. The influence of the 
weather on metabolism is further to be seen in the interesting figures 
arrived at by Murlin and his co-workers.* They observed that 
the winter ration of the U. S. troops in France contained over 
5000 calories per man daily and that the total daily consumption 
of food per man averaged 3633 calories. Each man required 
approximately 400 more calories daily during the period October 
to March than during the remainder of the year. The period of 
lessened requirement and hence presumably of lessened metabolism 
corresponds almost exactly with the increased incidence of arthritis 
as above noted. 

Theoretical considerations suggest and practical experience has 
shown that the climatological conditions best suited to the arthritic 
are those characterized by a reasonable degree of altitude of a 
thousand feet or so, a dry soil anda dry atmosphere. The benefits 
accrue chiefly after a visit to such regions and it is not to be sup- 
posed that people living under such circumstances are necessarily) 
free from arthritis; indeed, the writer has had several patients from 
Arizona whose trouble originated in regions where the above con- 
ditions obtained and where the subjects had lived for years. In 
borderland cases, however, and those “hanging fire’ the influence 
from these factors may have large importance. 

For some years the Boston school of Orthopedists, particular], 
Goldthwaite, Osgood and their co-workers have advocated with 
success in certain types of cases, postural and active exercises of 
various sorts. It is obvious that any defect in the circulatory 
conditions as above outlined would be aggravated by relative 
stasis of the blood stream elsewhere or by protracted congestion 
of the viscera from malfunction, malposition or ptosis and it seems 
probable that at least part of the benefit accruing from these 
valuable measures finds its explanation here. The hyper-ventila- 
tion recommended probably also finds part of its justification along 
these lines. 

There are many other facts in relation to the problem of arthritis 
and rheumatoid disabilities which allow of extending the usual 
visual angle and also afford leads for investigative attack. Space 
will not permit, however, of mentioning them here. 

It was stated at the outset that no suggestion of finality was to 
be attributed to the outline of the pathology of arthritis herewith 
presented. The basis for this outline is to be found in many 
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established facts and in many suggested facts some of which are 
now the subject of investigation. It is obvious that as further 
— substantiate or disprove the various tentative conclusions 
“ached, any hypothesis seeking to visualize the subject as a whole 
will be subject to such modifications as are necessary in the 
attempted solution of any complex problem. It is hoped to make 
such studies and modifications the subject of later contributions. 
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(From the Department of Medicine, University of California Medical School.) 


FEVER as a symptom of malignant disease has long been recog- 
nized and in fact occupied a prominent place in the writings of a 
generation ago. Frequent mention was made and considerable 
emphasis laid on fever in abdominal neoplasms by writers in the 
eighties and nineties but in later years this symptom has receded 
into the background, overshadowed, like many another purely clini- 
cal observation by the more spectacular findings of the laboratory. 
That a prolonged and marked hyperpyrexia can exist with uncom- 
plicated cancer is a possibility that well nigh has been forgotten 
by medical men of today. As proof of this, witness the fact that 
in two of the most popular and recent systems of medicine no men- 
tion is made of fever occurring with cancer of the stomach. The 
further back one goes in the text-books and literature the more is 
reference to this point found. 

The most comprehensive article is the statistical one of Max 
Freudweiler' embracing 475 carcinoma cases in the Ziirich Clinic 
from 1884 to 1897. Over one-half these cancers were gastric and all 
but 40 were in the digestive tract. The occurrence of fever in all un- 
complicated cases was 24.6 per cent and varied from 45 per cent of 
the liver and gall-bladder cases to 21 per cent of the pharynx and 
esophagus. 

Naturally most of the statistical work has been done on carcinoma 
of the stomach. Osler and McCrae? in their clinical study of 150 
cases of cancer of the stomach give fever as occurring in 49 per cent 
and Friedenwald’ in a similar study found 43 per cent febrile. In 
IS per cent of these febrile cases of Friedenwald’s the fever ran 
through the entire course of the disease, in 25 per cent it occurred 
during the first six months, and in 74 per cent the last six months. 
Smithies and Ochsner* quote the Fenwicks as stating that approxi- 
mately one-third of gastric cancer patients have elevations in tem- 
perature during some portion of the disease, and give their own 
figures as 15 per cent of 79 cases. 

Besides this data on stomach growths, Musser® found that 18 
out of 100 cases of cancer of the gall-bladder, and 7 out of 18 cases 
of biliary tract cancer had fever at some time or other, but felt that 
in all it was due to the complication of inflammation of the tracts, 
peritonitis or ulceration. As mentioned above, Freudweiler found 
that 45 per cent of 38 similar cases had fever. 

A review of the subject and one of the very few papers dealing 
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with it in the last twenty years, is by Pedrini® who feels that two 
types of neoplastic fever should be distinguished —one due entirely 
to the growth and the other due to some pathological complication. 
He felt that cancer of the liver and pleura were more apt to be asso- 
ciated with fever than were growths of other organs. 

A number of isolated but striking instances of neoplastic fever 
have been recorded, a few of which will bear mention: James 
Finlayson’ in 1888 wrote a clinical note on the “Occurrence of 
Pyrexia, Shiverings and Pyemia in Cases of Malignant Disease,” 
detailing six out of fourteen instances of malignant disease of the 
abdominal organs where fever occupied such a prominent place in 
the symptomatology that in several it was thought to be due to 
abscess and the tumor mass explored for pus. Marsh* found high 
fever with sarcoma of the kidney in a child, aged nine years, and 
again in a sarcoma of the femur in a boy of the same age, and adds 
that “such examples will serve to show that in doubtful cases a high 
temperature cannot be relied on to prove that a disease is inflam- 
matory rather than malignant.” Karsner® reported a carcinoma of 
the rectum in a girl, aged ten years, with fever considered due to 
a tuberculous peritonitis, and an adenocarcinoma of the liver in a 
girl, aged eleven years, with fever diagnosed as due to an acute 
endocarditis. 

The significance of fever of varying types accompanying cancer 
has been noted mostly in the German literature, and they in par- 
ticular stress the intermittent variety. Wunderlich’ doubtless was 
the first, as in 1856 he observed that the fever may be intermittent 
in character and felt that once it ensued the course of the disease 
was apt to be very rapid. Libert'! described a “light and hectic” 
carcinomatous fever, but to Hampeln™ of Riga should belong the 
credit for having pointed out the clinical fact that a high septic 
intermittent fever with chills and sweats, lasting over long periods 
and simulating malaria, might be caused by carcinoma. All of 
his cases were in cancer of the stomach. Although his fever curves 
were not the typical Pel-Ebstein “ Riickfallsfieber,” his first obser- 
vation of 2 cases antedated Pel’s paper by one year and Ebstein’s 
by two. Later Anker," Biihrig't and Kobler” reported other in- 
tances of this. 

Freudweiler in his study divides his material into four classes 
according to the type of fever. The smallest number, 6 per cent 
of the febrile, or 1.5 per cent of the whole 475, had a continuous 
fever, with a diurnal variation of not more than one degree Centi- 
grade. The next infrequent were the malaria-like paroxysms often 
accompanied by chills and recurring with fair regularity. Fourteen 
and a half of the febrile or 3.6 per cent of the whole, were of this type. 
Much more common were occasional rises lasting no longer than 
three days, and comprising 38.5 per cent of the febrile or 9.3 per cent 
of all. Most common of all was a remittent or intermittent fever. 
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This was the predominant type and was present in 41 per cent o! 
the fever cases and 10.1 per cent of all the cancers. His findings 
are based on 117 instances where he felt conclusively that the fever 
was due to the cancer alone. Seventy-two others of the 475 showed 
fever but were not used, since in these other causes were present 
sufficient to give fever. 

There has been considerable speculation as to the cause of th 
fever and its lack of consistency. Undoubtedly there is a rare but 
true neoplastic fever but more commonly it seems due to the necro- 
sis and ulceration in the growth. Some hold that it is more fre- 
quent in those cases showing extensive ulceration and widespread 
metastases, although Osler and McCrae felt from the autopsies in 


their stomach series that these factors made little difference. | 

Freudweiler states that in 64 autopsies on febrile cases, 50 wer 

ulcerated and 14 not. 

TABLE I.—DISTRIBUTION OF CASES AND PERIODS OF OBSERVATION, | 

( 

Total days in Average number of 

Organ Cases hospital days in hospital ( 

Stomach See ee 74 2330 31.5 i 
Esophagus 16 644 10.2 
Colon and rectum 19 992 52.1 
Liver, ete. 23 850 36.9 
Lung and pleura 5 267 53.4 
Breast 21 923 44.0 
Uterus 41 1052 25.6 
Head and neck 32 1338 41.8 
Prostate : 7 240 34.2 
Total . 238 8636 36.0 


The patients comprising the present study were seen on the Uni- 
versity of California service of the San Francisco Hospital between 
July, 1917, and July, 1922. No questionable cases are included and 
the majority have been proven by autopsy or tissue examination at 
operation, although in a minority the diagnosis has been made on 
clinical evidence alone. Two hundred and thirty-eight cases form 


the basis of the report, with what might be termed “ medical’ or he 
internal malignancy making up the greater number. The proportion I 
of cases in the organs involved is shown in Table I. In this and ° 
the following tables the viscera are grouped together in nine classes u 
according to the site of origin of the growth. The liver group ™ 
consists of primary carcinomata of the liver, bile ducts, gall-bladder g 
as well as pancreas. The head and neck group includes those cancers t 
arising in nasopharynx, parotid, jaw, tongue and larynx. No b 
cognizance is taken in this arrangement of metastases; if a growth a 
arose in the stomach but metastasized into the liver and lung, it 0 
was Classified only under stomach and not under the other two. In te 
Table I is shown also the number of hospital days’ residence with ct 
the averages for each group. The extremes ran from one to two a 
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hundred and thirty-five days, but only five were in less than forty- 
eight hours. 

In going over the records the point under scrutiny was the ques- 
tion of fever. ‘Temperatures were taken in Fahrenheit, at least 
twice a day and frequently oftener. Anything over 99° by mouth 
or 100° by rectum was considered a fever, the rise for the first forty- 
eight hours after operation and the agonal rise the twenty-four hours 
preceding death being excluded in the calculations. In 127 cases 
fever occurred at some time during the hospital stay, but in 36 of 
these it was definitely due to some obvious cause and not the growth 
itself. The most common of these were postoperative complica- 
tions, reactions following radium treatment, pneumonias and other 
intercurrent infections. The occurrence of these complicating fevers 
was highest in the esophageal carcinomata and was due to lung and 
pleural infections from ulceration into the respiratory tract. In 
91 instances, or 38.2 per cent of the entire number, fever occurred 
from no cause other than the neoplasm itself, as far as could be 
determined, and it is these cases that are under analysis and dis- 
cussion. One hundred and eleven or 46.4 per cent showed no fever 
at any time. 


TABLE IIl.--OCCURRENCE OF FEVER. 
Fever due 
Fever not due 
Afebrile to complications 
Organ ‘ Ne Per cent No Per cent 

Stomach 

Esophagus 

Colon and rectum 

Liver, ete. 

Lung and pleura 

Breast 

Uterus 

Head and neck 

Prostate 


Total 


In Table Il are shown the figures for the several groups. It 
will be noticed that carcinoma of the lung and pleura and of the 
liver and bile passages carries with it the highest percentage of fever, 
a fact in agreement with Freudweiler and Pedrini. Cancer occurring 
in the parts about the neck and throat has likewise a high incidence 
of fever, possibly due to the large percentage of metastases in this 
group. The occurrence of fever in the other groups, comprising 
three-fourths of the entire number, falls in a fairly close range 
between 25 per cent and 36 per cent, averaging roughly 33 per cent 
and coinciding fairly well with the figure of Freudweiler’s. One 
observation, frequently made, was the tendency of the temperature 
to become subnormal the last week or so of life, notwithstanding 
complications that ordinarily would give rise to fever. On several 
occasions a purulent peritonitis was found post mortem, that gave no 
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sign of its existence in the way of increase in temperature or puls: 
rate. 

In considering the type of fever some difficulty was encountered 
in making a practical classification. Finally three arbitrary division: 
were made: isolated rises not lasting more than twenty-four hours 
remittent febrile attacks lasting from two days to two weeks with 
normal periods between, and a prolonged, either continuous o1 
septic fever, persisting for weeks and dominating the clinical pictur 
as a major symptom. ‘The figures are shown in Table III. Iso- 


TABLE III.—TYPES OF FEVER. 


Febrile Isolated Intermittent Continuous or 
cases rises fever septic fever 
Organ. Number. Per cent. Per cent. Per cent 

Stomach 25 52.0 36.0 12.0 
Esophagus ; 4 25.0 75.0 0 
Colon and rectum 7 85.7 0 14.3 
Liver, ete. . 12 50.0 41.6 8.3 
Lung and pleura 3 66.7 0 33.3 
Breast ; 7 100.0 0 0 
Uterus 15 73.3 20.0 6.7 
Head and neck 16 75.0 25.0 0 
Prostate 2 100.0 0 0 
Total 91 65.9 26.4 nie 


lated rises are by far the most frequent and amount to 60 out o! 
91, or 65.9 per cent of all febrile cases. The remittent variety comes 
next with 24 out of 91, or 26.4 per cent, while prolonged fevers ar: 
the rarest of all, amounting to 7.7 per cent. This last type is the 
most interesting and was encountered only 7 times—in 3 stomach 
cancers, and 1 each of rectum, liver, lung and uterus. Three o! 
these have been reported in detail in a previous note.'® These 
results may be expressed another way by saying that 25.2 per cent 
of all cases showed isolated rises in temperature, 10.1 per cent remit- 
tent, and 2.9 per cent continuous pyrexia. 


TABLE IV.—FEVER IN METASTATIC CASES. 


Metastatic 


Febrile Metastatic cases, 

All cases. cases cases. febrile 

Organ Number Per cent. Number. Per cent 
Stomach . 74 33.8 44 34.0 
Esophagus 16 25.0 6 33.3 
Colon and rectum 19 36.9 8 62.5 
Liver, etc. 23 52.1 13 53.8 
Lung and pleura 5 60.0 3 66.6 
Breast 21 33.3 19 31.6 
Uterus 41 36.6 34 44.1 
Head and neck 16 50.0 28 50.0 
Prostate. 7 28.6 2 50.0 
Total . 238 38.2 157 42.6 


| 
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As noted above the relationship between metastases and fever 
often has been mentioned, and the cases were examined carefully 
as to this point. Again difficulty arose from the fact that but a 
limited number were available since the absence of metastases could 
be told only after a complete autopsy. Their presence however 
usually was readily determined, especially by operation, and those 
known to have had metastasizing growths are collected in Table IV. 
The incidence of fever in this group is compared with the incidence 
of fever in the entire lot and remarkable little discrepancy is found 
between the two. The only marked difference is in the colon-rectum 
group where the metastatic cases show a considerably higher pro- 
portion of fever than do the others. The prostatic growths were 
too few to be of any importance in the calculation. The non-metas- 
tatic group is very small and therefore hardly available for compari- 
son, but is shown in Table V. With the exception of the single 
febrile carcinoma of the larynx, and the liver group, there is a slight 
reduction of the febrile percentages in the others. 


TABLE V.—FEVER IN NON-METASTATIC CASES. 


Febrile Non-metastatic Non-metastatic 
All cases cases cases. cases, febrile. 
Organ. Number Per cent. Number. Per cent. 


Stomach . 11 
Colon and rectum 36. 5 
Liver, etc. 2° 5: 5 
Lung and pleura ) 
Head and neck 


Total . 23 


The only statement permissible from these two sets of figures is 
that the presence of metastases does not seem to alter the occurrence 
of fever to any extent. This is in agreement with the conclusions 
of Osler and McCrae, who, from the autopsy cases of stomach car- 
cinoma, felt that the presence of metastases had but little influence 
on temperature. It may be of interest to note here two remarkably 
contrasting cases of lung carcinoma. In one, with widespread 
metastases to lymph nodes, brain, adrenals and opposite lung, there 
was no fever during the thirty-five day hospital stay, while in the 
other, reported elsewhere, a carcinoma of the bronchus without 
metastases, gave rise to the most marked pyrexia of the entire series, 
the temperature not remaining normal for longer than forty-eight 
hours in the whole five months’ observation. 

The question of ulceration likewise is of interest on account of its 
bearing on fever. Numerous authors state that it predisposes to 
this, although here again Osler and McCrae found that it had no 
constant influence on stomach cancer. In the visceral cases the 
presence or absence of ulceration only could be determined by 
autopsy, but in the external growths of breast, uterus and neck it 
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was ascertained by inspection. One hundred and twenty-seven 
cases are available in this group and the total figures are given in 
Table VI in comparison with the figures for all cases. Again there 
is a remarkable agreement between the figures for all growths and 
the figures for the non-ulcerating growths. The main difference 
arises from the fact that ulcerations in a neoplasm are very apt to 
cause infection of adjacent parts with resulting fever, so that we 
see a considerable increase in the percentage of fevers arising from 
complications, with a corresponding decrease in the percentage of 
febrile ulcerating growths as compared to others. The presence of 
the ulceration in the growth itself increased the incidence of fever 
from 38 per cent to 45 per cent. 


TABLE VI.—FEVER IN NON-ULCERATED AND ULCERATED CASES. 


Fever due to 


; Fever not due obvious compli- 
Afebrile. to complications cations. 
Number. Per cent. Per cent. Per cent. 
All cases. . 238 46.7 38.2 15.1 
Non-ulcerated 76 47.4 36.8 15.7 
Ulcerated . 51 29.4 45.1 25.5 


Summary.—The presence of fever of various types in malignant 
growths has long been known and more frequently was commented 
upon in the literature of a generation ago than at the present time. 

A series of 238 cases of undoubted carcinomata of various organs 
was studied to determine the incidence of fever in malignant growths. 

Thirty-eight and two-tenths of these showed fever, not due to 
any known complication, during some time of their hospital stay. 
The neoplasms of lung and liver gave the highest percentage of fever, 
while in the other organs fever incidence fell rather closely around 
33 per cent. Fifteen and one-tenth per cent showed fever due to 
some obvious complication, the occurrence of these complications 
being greatest in cancer of the esophagus. 

Isolated rises in temperature were by far the most frequent febrile 
phenomenon, comprising 65.9 per cent of all febrile cases and 25 
per cent of all. Twenty-six and four-tenths per cent of fevers, or 
10.1 per cent of the whole, were of the remittent type, and 7.7 per 
cent of fevers were of the long duration variety. In only 2.9 per 
cent of all cases did the hyperpyrexia approach a symptom of 
importance. 

The occurrence of metastases did not appear to influence the 
incidence of fever. 

The occurrence of ulceration did not increase the liability to fever 
except as it produced complicating infections in surrounding struc- 
tures. 

Conclusion.—In more than a third of the cases of carcinoma fever 
may be expected during some period of the illness, but its occurrence 
as a pronounced feature of the disease is an unusual finding. 
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SCARLET FEVER AS A REACTION OF HYPERSENSITIVENESS 
TO STREPTOCOCCUS PROTEIN.* 


By Leverett D. M.D., Dr. P.H., 
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From the Department of Preventive Medicine and Public Health, University of 
Minnesota, where, at the time, the author was serving as Professor.) 


OUTLINE. 
I. INTRODUCTION. 
Il. A CoMPARATIVE STUDY OF THE CLINICAL FEATURES OF DruG 
ALLERGY, SERUM ALLERGY AND SCARLET FEVER. 
Ill. A Srupy oF THE RELATION OF STREPTOCOCCUS TO SCARLET 
FEVER. 
IV. EXPERIMENTAL INVESTIGATION. 
(a) Meruops. 
(b) MATERIAL. 
(c) TECHNIC. 
(d) REsutts. 
V. Discussion. 
(a) EPIDEMIOLOGICAL OBSERVATIONS. 
(b) Practica, APPLICATIONS. 
VI. Summary. 

I. Introduction. One of the outstanding, unsolved problems in 
preventive medicine is that which has to do with the exanthema- 
tous diseases of childhood and early adult life. Nothing has been 
proven as to the exact causes of these diseases and, with the excep- 

* Read at a meeting of the Cattaraugus County (N. Y.) Medical Society, April 
24, 1923. 
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tion of vaccination against smallpox, we have as yet to develop 
adequate methods for their control. 

From 1907 to 1917, while in the teaching of bacteriology and 
hygiene and the practice of clinical medicine, the study of several 
vases of food, drug and serum “idiosyncrasies,” or “anaphylaxis,” 
now better described as “hypersensitiveness,” emphasized to ‘the 
writer the similarity of the clinical signs and symptoms of these 
conditions to some of the common acute exanthematous diseases. 
From 1917 to 1921, as State Commissioner of Health in Maine, the 
further opportunity was presented to study several small out- 
breaks of scarlet fever, measles and smallpox; and again the 
impression was gained that one or all of the acute exanthemata 
might be special manifestations of specific protein hypersensitive- 
ness. Because of the highly communicable nature of these 
diseases, it was at once conceived that the only logical theory to 
explain their etiology from the standpoint of hypersensitiveness 
must be one that assumes the proteins involved in sensitization 
and intoxication to be derived from the autolysis of various known 
or unknown microérganisms. A brief preliminary statement of 
this hypothesis was published by the writer’ in 1917. A few sug- 
gestions of a similar nature have been noted in a recent study of 
the literature.®° 

II. A Comparative Study of the Clinical Features of Drug Allergy, 
Serum Allergy and Scarlet Fever. Before proceeding to a considera- 
tion of certain experiments to test such a theory, particularly as 
it regards scarlet fever, it will be of interest to compare the clinical 
characteristics of drug allergy and serum allergy (forms of allergic 
hypersensitiveness) with those of scarlet fever, in all three of which 
a suggestive parallelism is evident. At this time it is impossible 
to go into all of the details concerning the subject of hypersensi- 
tiveness to bacterial and other proteins or the subphenomena of 
anaphylaxis and allergy, a review of which may be obtained from 
such recent excellent summaries as that of Coca.? In passing, we 
would particularly emphasize again that hypersensitiveness may 
be caused by bacterial proteins as well as by proteins from other 
sources. 

A study of Table I shows that these three conditions, drug 
allergy, serum allergy and scarlet fever, have strikingly similar 
clinical signs and symptoms which may appear singly or in combi- 
nation. Each condition is characterized by an incubation period 
of variable length; a chill with headache and general malaise marks 
the onset in many cases; dyspnea is frequent in occurrence; more 
or less fever and vomiting are evident; skin eruptions, followed by 
more or less desquamation, are characteristic; fall in blood-pressure 
has been noted; eosinophilia is common to all three; local or general 
edema, lymph gland and joint involvement and albuminuria are 
frequently present; shock, loss of consciousness or a fatal termina- 
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rABLE I. 
OF 


COMPARISON 
DRUG ALLERGY, 


OF CHARACTERISTIC 


SERUM 


SIGNS AND SYMPTOMS 
ALLERGY AND SCARLET FEVER. 


Characteristic signs 
and symptoms Drug allergy 


Serum allergy. Scarlet fever. 


Incubation Variable, few hours 

days. to twenty-four 

Generally short Average 
ten to twelve days 


period Variable, two hours Variable, two to four 


to twenty days. Some in- 
ten to 
fourteen days aver- 
age. 

‘requent. 


“requent. 


days. stances of 


Chill 

General malaise 
and headache 

Dyspnea 

Fever 


Freque 
Freque 


Frequent 
Frequent 


Frequent 
Frequent; 
reach 106 
Frequent 
Absent; difference 


Frequent 
Frequent; 
more 
Frequent 
Absent; 


‘requent. 
‘ommon; 
high. 

“requent. 
‘ommon; throat and 


may 
or more 


usually 


Vomiting 


Angina difference 


Skin eruption 


in ‘portal of 
try 


en- 

and primary 
lesion 

Common; varies in 


character. Fre- 


in “portal of en- 
try”’ and primary 
lesion 

ommon; first local 
iround site of in- 


‘ommon; 


tonsils probable ini- 
tial or primary les- 
10on. 

first local 
over front and sides 


Later 

Fre- 
quently ‘‘scarla- 
tiniform.” 


quently scarla- jection. of neck and on upper 
chest. Adjacent to 
portal of entry 
throat or tonsils). 


Becomes general. 


tiniform Gen- generalized 
eral er 


May 


following 


body 
first be local 
hypo- 

dermic injection. 
Fairly common, fine 


Skin desquamation rypical in some Common. 


scales to large 


flakes or 


casts of hands, ete. 


“ases 


even 


Fairly common; lo- 
cal 


eral 


Fairly common; lo 


cal 


Edema Fairly common; local 
throat or 

eral general. 
10 to 15 per centin- Cases reported, 10 As much as 
in most to cent increase. 


face) or face) or gen- face) or 


gen 


Eosinophilia 20 per 
14 per cent in- 
experi- 


food al- 


crease in 
mental 
lergy 
Lymph gland Frequent 
volvement 
Joint involvement Frequent 
Albuminuria Frequent 
Fall of blood-pres- Sew cases reported 
sure 
Shock and fatality 


in- Frequent Frequent. 


Frequent Frequent. 
Frequent. 
Frequent. 


Frequent 
Cases reported 
Occasional Occasional Frequent, in 
nant’’ type. 
Common after recov- 
ery. Not always 
permanent. 


malig- 
some after 
from 
Not al- 
permanent 
evidence 
in some cases 
Adrenalin and atro- 
pine of value 


Protection In vases a Common 
tolerance 


tablished 


1S es- recovery 
“shock.” 
ways 

Positive Positive evidence in 
some cases. 

Adrenalin of value in 
severe cases. Atro- 
pine may lessen sus- 
ceptibility. 


Inheritance of sus- Positive evidence in 
ceptibility 


Therapy 


some cases 
‘onditionimproves 
on discontinuahce 


of drug 
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tion at times occur; following recovery, or an establishment of 
tolerance, more or less protection at least temporarily is induced; 
in several instances hereditary susceptibility has been noted; 
therapeutic benefit has been derived from the same drugs. 
Regarding the signs and symptoms of hypersensitiveness in gen- 
eral, Coca® states that “They are uniform in any one species 
for various substances.” On this basis the almost complete uni- 
formity in the signs and symptoms of these three conditions in 
man is definitely suggestive that not only are drug allergy and 
serum allergy specific forms of hypersensitiveness but that scarlet 
fever also may be a manifestation of a specific hypersensitiveness. 
It must be admitted that a few authorities do not agree that 
so-called drug idiosyncrasies are based on conditions of hyper- 
sensitiveness. However, the hypothesis advanced by several of 
the most noteworthy investigators—that drug reactions may be 
based on an abnormal alteration of blood and tissue proteins by 
the chemical, thus acting as foreign protein to the injected animal 
or affected person—has much to commend it. 

It would be without profit at this time to make a detailed study 
of all the above-mentioned signs and symptoms as they relate to 
each disease. It may, however, be said that no one sign or symp- 
tom is pathognomonic of any one of the three conditions. ‘The 
signs and symptoms, as a whole, must be taken into consideration 
in reaching a diagnosis, and even then it is often very difficult 
to be positive as to the nature of the disease in question. Fre- 
quently the history must be relied upon to determine the possible 
taking of a drug, the injection of a serum or an exposure to scarlet 
fever or a septic infection. The one feature of the three conditions 
which seems, and which might logically be expected, to vary con- 
siderably in each is that of the portal of entry, or local primary 
reaction; in scarlet fever this apparently is in the mouth, throat 
or tonsils, giving rise to the typical angina and “strawberry” 
tongue, accompanied by the exanthem which first shows itself on 
the neck and upper chest, that is, in the immediate vicinity of 
the portal of entry. In so-called “traumatic scarlet fever” due 
to injuries, burns, etc., or “postoperative scarlet fever” the exan- 
them, as a rule, starts adjacent to the wound, burn or operation 
site; in “puerperal scarlet fever’ the eruption first appears in 
the neighborhood of the generative organs, that is, on the lower 
abdomen and upper part of the thighs. If a drug or a serum is 
injected, and is followed by evidence of hypersensitiveness, the 
eruption usually appears first around or near the injection site. 
It is evident, therefore, that the history of the case, a knowledge 
of the local “portal of entry” and of the exact site of the primary 
lesion or reaction, and of the first local manifestation of the erup- 
tion are of chief importance in the differential diagnosis of these 
three conditions. 
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The most spectacular signs that may be present in drug allergy, 
serum allergy and scarlet fever, and which it might be well to 
consider a little more in detail, are found in the skin in the form 
of eruption and desquamation and in the blood in the form of 
eosinophilia. Drug and serum allergy may be accompanied by 
erythematous, urticarial, vesicular, macular, papular, hemorrhagic, 
morbilliform or scarlatiniform rashes, the latter two being particu- 
larly evident following certain drugs and also in serum allergy. 
Desquamation, or exfoliation of the skin, following a rash may be 
be present in all three of these conditions. It is a mistake to 
insist that desquamation alone is a pathognomonic sign of scarlet 
fever. Serum allergy, especially severe cases, may be followed by 
a certain amount of scaling of the skin, and very definite desqua- 
mation has been noted following the eruptions caused by such 
drugs as antipyrin, chloral hydrate, chloralamide, quinine, salicylic 
acid, copaiba, digitalis, mercury and morphia. 

Pye-Smith* reports a case of a man who had taken 40-grain 
doses of chloralamide every night for twelve nights. On the thir- 
teenth day a diffuse bright red scarlatiniform eruption appeared 
on the face and soon became general, including the mucous mem- 
branes. The temperature reached 103° F. The eruption lasted a 
week and was followed by a large, flaky desquamation. Stelwagon® 
reports a case of drug allergy following the taking of % grain of 
quinine by mouth. A general scarlatiniform rash appeared and 
was followed by characteristic desquamation. In another case’ 
of quinine allergy casts of the hands and feet were thrown off 
and exfoliation persisted for weeks. It has been shown’ that 
desquamation also may follow copaiba eruptions, but only when 
the drug is continuously administered. In other words, the ele- 
ment of time as well as severity must be considered in explaining 
the causation of desquamation following various eruptions. In a 
case® of digitalis allergy an eruption was followed by desquamation 
in large flakes and complete shedding of hair and nails. 

In drug allergy an eosinophilia to the extent of 10 to 15 per 
cent increase has been noted.? A definite eosinophilia has been 
found’ also in experimentally produced food allergy in guinea-pigs. 
It has been demonstrated by others® to be present in cases of 
serum allergy. Berger'® reports an eosinophilia occurring in 
breast-fed infants following the ingestion of a foreign protein, 
such as cows’ milk. Herrick" was able to develop a notable 
eosinophilia in guinea-pigs by the intraperitoneal injection of an 
aqueous extract of ascaris lumbricoides and he believes the sub- 
stance causing such an increase of eosinophils to be a protein. A 
marked increase in the number of eosinophils has been found 
associated with hay-fever, eczema, urticaria and asthma, due to 
protein sensitization, and with animal parasitic infestation. 
Clarke and Meyer" report an interesting case of hypersensitiveness 
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to silk in which the blood revealed 10.5 per cent eosinophils. 
Although we have no detailed information as to how it is brought 
about, the general opinion of the best authorities is that all of 
these instances of eosinophilia are associated with some form of 
specific hypersensitiveness. In fact, Schlecht concludes that 
eosinophils have the special function to protect the body against 
the invasion of a foreign protein. The work of others, also, indi- 
cates that an increase in the percentage of eosinophil cells in the 
blood is evidence of sensitization to a protein, either by subcutane- 
ous, intravenous or natural routes, such as through the mucous 
membrane. An important factor in such eosinophilia is that of 
the time element. As a rule, such increase of eosinophils takes 
place only after a variable period of time following the introduction 
of an alien protein or sensitizing agent, and though frequently 
persistent it may be only of short duration. It is usually a feature 
of the so-called posthypersensitive stage. 

As Moscheowitz" states: “The relation of eosinophilia to 
anaphylaxis suggests, perhaps, that other diseases commonly asso- 
ciated with eosinophilia may be regarded as anaphylactic in 
nature.’ With this demonstrated relation of eosinophilia to 
hypersensitiveness in mind, it is at least very suggestive to find 
that an eosinophilia is rather characteristic of the later stages of 
scarlet fever. While the average percentage of eosinophils in 
the blood of a perfectly normal person may be from 2 to 4 per 
cent, Emerson” states in regard to the eosinophils that: “In 
scarlet fever these cells may vary from 8 to 15 per cent.” Holt,"® 
in describing the blood in scarlet fever, tells us that “During the 
first week the eosinophils are diminished; after the fifth or sixth 
day there is rapid increase in the eosinophils which attain their 
maximum, sometimes 20 per cent of the total leukocytes, between 
the fourteenth and twenty-first days. After the third week they 
gradually diminish.”’ 

Ill. A Study of the Relation of Streptococcus to Scarlet Fever. 
Without attempting to cite all of the literature and evidence for 
or against the etiological relation of the streptococcus, either as 
a special group or in general, to scarlet fever, the following state- 
ment of Bergé,'? made in 1895, must be given serious consideration: 
‘An imposing array of evidence points to the streptococcus in one 
of its virulent forms as the pathogenic agent of the disease.”’ More 
recently Bliss'® states that he has found hemolytic streptococci in 
100 per cent of the throats of patients with scarlet fever during 
the first week of the disease, and that these organisms are present 
in the throat for an average period of from ten to twenty days. 
While no morphological or cultural characteristics have been 
demonstrated that seem to differentiate the hemolytic strepto- 
coccus associated with scarlet fever from other types of Streptococ- 
cus pyogenes, Bliss believes that from the standpoint of serological 
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reactions hemolytic streptococci found in scarlet fever throats 
may constitute a single biological group. Be this as it may, up 
to the present time the attitude of the “court”’ of scientific investi- 
gation has been that the streptococcus is “innocent” of being the 
cause of scarlet fever until “proven guilty,” and convincing, final 
proof has not been forthcoming. Strong circumstantial evidence 
is at hand but it has not been considered sufficient. Many, if not 
most, of the authorities assume that some mysterious “advance 
agent’’ goes with or ahead of the streptococcus and prepares the 
way for the latter; in other words, that this agent—the supposed 
primary etiological factor—and the streptococcus are in symbiosis 
or “partnership.”” Why complicate the problem in this way until 
we have exhausted all the possibilities of the streptococcus, or its 
autolytic products alone, as the primary etiological factor in scarlet 
fever? 

The chief arguments against the idea that streptococcus is the 
cause of scarlet fever may be enumerated as follows: 

1. The inoculation of streptococcus into healthy individuals 
apparently has not caused the typical disease, scarlet fever. 

2. Streptococcus infection does not, as a rule, confer an immu- 
nity to subsequent infection, while in most instances an attack of 
scarlet fever apparently does protect against subsequent attacks. 

3. In cases of uncomplicated scarlet fever, in which death has 
occurred on the second or third day the blood and internal organs 
usually are found to be sterile. 

In answer to the first argument, from the standpoint of our 
hypothesis, it may be said that in the comparatively few experi- 
ments in an attempt to cause scarlet fever in healthy individuals 
by inoculation with streptococcus, such persons may not have 
been hypersensitive to streptococcus protein and hence naturally 
would not show any evidence of an anaphylactic or allergic attack. 

On the other hand, the injection of “prophylactic” streptococcus 
vaccine, made up of dead organisms, according to Gabritschewsky,'® 
in from 10 to 15 per cent of his cases has resulted in a scarlatini- 
form eruption at the site of injection often followed by a general 
eruption, associated with fever and many of the other symptoms 
of typical scarlet fever. Kogan?® obtained similar results in 9 out 
of 62 children following the administration of streptococcus vac- 
cine. Krumweide’s* assistant accidentally swallowed a suspension 
of streptococci. Two days later this assistant developed a sore 
throat followed by all the so-called classic symptoms of scarlet 
fever, including desquamation. ‘There had been no known contact 
with a case of scarlet fever. Unless all of these instances were 
simply coincidental cases of scarlet fever (an unwarranted assump- 
tion) it must be admitted that scarlet fever, at least of a mild 
nature, may be and has been thus artificially produced in certain 
persons hypersensitive to streptococcus protein. 
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Regarding the second argument that streptococcus infection doe 
not confer an immunity while scarlet fever usually does, it may 
be said that although the infection with streptococcus may not 
result in protection, protein sensitization and intoxication from thi 
autolysis of this organism theoretically should result in more 01 
less antianaphylactic protection, as is the case following recover) 
from acute attacks of anaphylactic or allergic shock or following 
experimentally produced bacterial hypersensitiveness. 

This refractory state, or antianaphylaxis, is not necessarily per- 
manent nor absolute. However, animals experimentally injected 
do not show the same degree of hypersensitiveness thereafter, 
symptoms if present being mild and rarely leading to a fatal result. 
Moreover, it is quite possible that in scarlet fever the protection 
following one attack may be more apparent than real. In other 
words, the power to react may have been changed to such an 
extent that subsequent attacks have such a short incubation 
period, and are so mild and “fleeting” in character, that their 
real nature is not evident. Such an accelerated or immediate 
reaction may be protective, and may depend on the original hyper- 
sensitiveness, just as a primary reaction or “take” follows the 
first successful vaccination against smallpox, while in a subsequent 
vaccination the incubation period may be much shortened and 
the clinical features lessened or apparently absent. On the other 
hand, relapses and second attacks of scarlet fever are not so ver) 
uncommon, indicating in such instances a possible continuance 
or return of a mild hypersensitiveness in this disease. 

The fact that the blood or internal organs in cases of scarlet 
fever frequently are found to be sterile before or after death, even 
on the second or third day of the disease, may not necessarily) 
weaken our theory. In fact this is what might be expected if 
scarlet fever is merely a manifestation of a streptococcus protein 
hypersensitiveness. Streptococci may remain localized in the 
throat or tonsils as the “primary lesion”’ or “portal of entry” in 
typical, uncomplicated scarlet fever, as suggested by Bergé;!7 or 
they may remain localized in the uterus (in puerperal scarlet 
fever), wounds (traumatic scarlet fever), operation sites (surgical 
scarlet fever), burns (scarlet fever following severe burns). Rose- 
nau and Anderson” state that “When bacteria grow in the body 
they are dissolved by lytic agencies, and the foreign protein in the 
individual germ cells may sensitize the body and afterward poison 
it.” From these local sites, or primary lesions, such as the throat 
or uterus, following the autolysis of streptococci, protein molecules 
may be absorbed in sufficient amount to give rise to typical signs 
and symptoms of scarlet fevér in hypersensitive individuals. In 
other words, these local areas, portals of entry, or primary lesions, 
may be analogous to the local sites of experimental injection of 
various substances in the artificial production of anaphylaxis or 
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allergy. That these “extrafaucial’’ cases of scarlet fever are 
identical in general nature and etiology with typical cases of the 
the disease was formerly much doubted. However, many of the 
leading authorities have become convinced that the scarlatinoid 
eruptions following cutaneous burns, operations and the puer- 
perium represent in reality the exanthem of scarlet fever. In 
fact, Schamberg“ cites an interesting case in which a nurse con- 
tracted a typical case of scarlet fever from a boy whom she was 
nursing, this boy having developed the disease in connection with 
a severe burn on the face and arm. The child showed no charac- 
teristic signs in the throat or on the tongue. 

Based on the above brief comparative study of the clinical signs 
and symptoms of drug allergy, serum allergy and scarlet fever and 
of the relation of streptococcus to scarlet fever, an account will 
now be given of certain experimental investigations. 

IV. Experimental Investigation. A. Meruops. In this experi- 
mental investigation it was decided to make use of the ordinary 
cutaneous test to determine whether or not searlet fever gives 
evidence of being a reaction of specific protein hypersensitiveness. 
Having in mind the very definite relation of the streptococcus to 
scarlet fever, as outlined previously, it seemed logical to test the 
sensitiveness of scarlet fever patients and normal controls to 
streptococcus protein. 

In this procedure several factors must be kept in mind: (1) As 
suggested by Schloss,* in testing for allergy a negative cutaneous 
test is not always conclusive, and for various reasons. Such a 
negative test may be due to a lack of skin sensitization in certain 
individuals or to an occurrence of a temporary general desensitiza- 
tion of the body during or after an attack or treatment of protein 
sensitization. For example, Schloss demonstrated in infants show- 
ing an original positive cutaneous sensitization to egg and milk, 
that after marked signs and symptoms, including urticaria, had 
occurred (following ingestion of these proteins) the cutaneous reac- 
tion immediately disappeared for variable periods of time. In 
other words, the original cutaneous sensitiveness was destroyed 
by the general reaction. Our experiments and deductions herein 
noted are based primarily on these findings of Schloss. (2) Such 
cutaneous tests may vary considerably in intensity or grades of 
reaction and in the time interval after the test has been made. 
Thus, Longeope* found that in cases of urticaria or eczema due 
to protein sensitization the interval between the test and the skin 
reaction may be prolonged. He showed also that in such cases 
the skin reactions are not always obtained, in fact may be rare 
unless the intracutaneous method is used. Others have demon- 
strated, however, that the intracutaneous test may be non-specific 
in some cases. In fact, Walker® believes that the intradermal 
test is too delicate, if not actually non-specific, and he suggests 
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that the linear scratch cutaneous test probably is more reliable. 
In this work, therefore, it was decided to use only the linear and 
rotating scratch cutaneous tests. Based on the experiments of 
Schloss, it was considered necessary to keep in mind the fact that 
if scarlet fever is a reaction to a streptococcus protein hypersen- 
sitiveness, such tests-on patients in various stages of scarlet fever 
might or probably would result in negative or, at most, weakly 
positive reactions, because of desensitization or antianaphylaxis, 
at least temporarily induced. It would then become necessary to 
determine if possible any later reappearance of hypersensitiveness 
and any change in degree or intensity of the same. Moreover, 
it would be of interest to note the relative sensitiveness to strepto- 
coccus protein of persons who have had scarlet fever at some time 
in the past compared with normal controls giving no history of 
the disease. 

B. Marertats. Cases of scarlet fever, as well as individuals, 
giving both positive and negative past histories of the disease for 
controls, were put at my disposal by the Minneapolis General 
Hospital and the University of Minnesota Health Service, due 
acknowledgment of which is made later. 

Bacterial proteins for the tests were obtained from H. K. Mulford 
Company in the form of so-called “Bacteria Dried.’’ These are 
described by the Mulford Laboratories as “Proteins prepared from 
mass cultures of specific bacteria, killed, mixed, dried and ground 
to a fine powder. ‘Bacteria Dried’ are used in cutaneous tests 
to determine the sensitiveness of individuals to any one of the 
groups of bacteria, which, in many instances, have been found 
to be the cause of asthmatic symptoms and complications of pollen 
hay-fever.” 

As to the source of the streptococci used in the preparation of 
the so-called ‘‘Streptococcus Dried” it is stated* that they are 
“Mostly from hemolytic strains collected from various sources 
and contain streptococci isolated from scarlet fever throats.” 
As to the method of killing these organisms, it is stated that “They 
are submerged in a tank of water in sealed bottles containing about 
500 ce. These bottles are firmly held in an apparatus which 
revolves beneath the water, and the agitation insures that all 
organisms in the bottle are evenly heated. The temperature of 
the tank is 60° C. for one hour.” 

C. Trecunic. 1. As a first group, experiments were tried on 35 
patients in various stages of scarlet fever. Most of these patients 
were tested by a slight modification of the linear scratch cutaneous 
method recommended by Walker,® while a certain proportion 
were tested by the well-known rotating scarification method. 

2. A second group of controls, made up of 48 persons not having 
the active disease, were tested by the linear scratch method. This 
group was further subdivided into two series: One made up of 


at ar 


BRISTOL: SCARLET FEVER AND STREPTOCOCCUS PROTEIN 863 


31 persons, giving no history of scarlet fever, and the other con- 
sisting of 17 individuals who had had the disease at some time 
in the past. Since this linear scratch method gave a rather high 
percentage of positive reactions in these controls, it was not thought 
necessary to check them with other more delicate methods. 

For the linear scratch tests, sharp, sterile sewing needles of 
average and uniform size were used. On the right upper forearm 
(after the usual cleansing) a superficial scratch } inch long was 
made to serve as a control without streptococcus protein. On the 
left upper forearm (after like cleansing) a scratch of the same 
nature and size was made, and into the exuding lymph along this 
scratch was gently, but thoroughly, rubbed a quantity of dried 
streptococcus protein which could be held in the “eye” of the 
needle. 

The rotating scarification or abrasive test consisted of two 
abrasions on the left forearm of the patient, made with a skin- 
borer following the cleaning of the skin. One of these denuded 
areas was left as a control, while into the other an amount of dried 
streptococcus protein, which could be carried in the “eye”’ of an 
average sized sterile needle, was gently but thoroughly rubbed. 

In most cases the dried streptococcus protein alone was rubbed 
into the exuding lymph, covering the scratch or abrasion; in a few 
cases a drop of ;\, sodium hydrate was added. There seemed to 
be no difference in the results from this standpoint. 

LD). Resutrs. The results of these tests were inspected at 
various hourly and daily intervals up to a week or more. Only 
positive and negative results are here reported. All cases of 
questionable or doubtful positive reaction are included as negative. 

A positive reaction following the scratch cutaneous test in these 
experiments is one which consists of definite infiltration and eleva- 
tion of the seratch and the immediately surrounding tissue, in 
some cases in the form of an elongated “wheal,” together with a 
secondary areola of redness or erythema of irregular outline. This 
area of elevation and redness varies in diameter, but only those 
reactions are designated as positive in which the diameter is } inch 
or more. In a few instances a very faint and narrow area of red- 
ness appeared about the scratch, but such were termed negative. 
All controls without protein were absolutely negative, while in 
most instances all tests with protein designated as negative were 
clearly negative; that is, nothing persisted except the original 
scratch line, unassociated with infiltration, elevation or a surround- 
ing erythema. It was noted that when the test was made early 
in the disease, that is, during the first few days while a generalized 
scarlet fever eruption was present, the result was clearly negative. 
Questionable or doubtful positive reactions (designated as nega- 
tive) appeared only in those cases tested during the last days of 
convalescence. 
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Positive reactions in the control individuals appeared in from 
four to eighteen hours, reached a point of maximum intensity in 
twenty-four to forty-eight hours, and then faded rapidly in three 
or four days, leaving little or no discoloration or scaling. 

By reference to Table II it will be noted that out of 35 cases of 
scarlet fever, in various stages of the disease, tested with strep o- 
coccus protein by cutaneous methods no case developed a clearly 
positive reaction. All were negative, as were the controls without 
protein. 


TABLE II.—CUTANEOUS SENSITIZATION TESTS WITH STREPTOCOCCUS 
PROTEIN ON 35 ACTIVE CASES OF SCARLET FEVER. 


Result 
Duration 
Clinical Method Protein 
Case. Sex. Age liagnosi of f test i 
ala 0 es usec 
illness Protein Control 
test test 


| ¥.B. M. 19 Se. fever 3days Scratch Streptococcus Negative Negative 
F, M. 17 3 
Dil. | 7 
B.N. |M.| 8 s 
M. F. | M. 7 
L.A M. 7 5 
G.S F, 29 15 
W M. | 33 6 
I.H F. | 26 24 
D. F, | 30 Abrasive 
A. I F. 26 
M.B. | F. | 18 16 
F, F F, 3 
L. A. M.| 7 13 
M.F. | M. 4 15 
B.N. | 8 16 
7 
S. R. M. 9 16 Scratch 
S. L. F, 3 5 
A.A M. 3 17 
M.| 9 4 
M. J F, | 24 15 
D. F, 20 3 
M. B. | F. 8 21 
M.W.)|F. | 17 16 
L. R M. 9 
V.A M. 5 6 
G.B M. | 21 2 
M. P. | F. S 9 
R. T F. | 25 9 
P.N. | M.| 27 
A.P F, $2 11 


A study of Table III brings out the fact that of 17 persons 
giving a positive history of having had scarlet fever at some time 
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in the past, 7, or 41 per cent, showed a positive reaction, while 
10 gave a negative reaction when tested with streptococcus protein 
by the scratch cutaneous method, all control tests without protein 
being negative. 


TABLE III,—CUTANEOUS SENSITIZATION TESTS WITH STREPTOCOCCUS 
PROTEIN ON 17 INDIVIDUALS GIVING PAST HISTORY OF 
SCARLET FEVER. 


Method Protein 


s used 


Seratch Streptococcus Negative 
Positive 
Negative 

Positive 
Negative 


Positive 


Negative 


Positive 
Negative 
Positive 
Negative 
sé Positive 


* Cases thus marked had scarlet fever one year ago in the same epidemic 


A third group of persons, who gave no history of scarlet fever 
in the past, were tested and the results noted in Table TV. Out 
of 31 persons tested with streptococcus protein by the scratch 
cutaneous method, 19, or 61 per cent, showed a positive reaction 
and 12 a negative reaction. All controls were negative. 

A general summary of these reactions is given in Table V, com- 
paring the negative reactions in 35 active cases of scarlet fever 
with 41 per cent of positive reactions in 17 individuals who had 
scarlet fever at some time in the past (several of them within one 
year) and 61 per cent of positive reactions in 31 persons who never 
had the disease. 

Is it not significant that all active cases of scarlet fever in these 
experiments showed a negative reaction, while normal controls, 
those not having the active disease, showed a rather high per- 
centage of positive reactions? Schloss’ states that “Sufficient 
evidence has accumulated to make it reasonably certain that a 
positive skin reaction in the presence of negative control tests is 
indicative that the patient is sensitive to the protein to which it 


History | Years | 
A. ©. M. 23. Positive 1* Negative. 
V.S. |M./ 17 ‘ 1* 
C.L. |M./| 18 1* 
M. W.| 20 
P. B. M. 24 1* 
| M.! 17 1* 
C. K. M. 18 
M.S. 19 1* 
P. B. M. 17 1* 
C.N. 
M.S 
M. G. 
A.V. 
F. D. 
B. H. 
P. R. 
| 
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reacts.” From this standpoint we may state that those appar- 
ently normal persons in our experiments who gave a_positiv: 
reaction were sensitive to streptococcus protein, and it suggests 
that a certain percentage of all persons (either those who have 
had scarlet fever in the past or who have not had it) may be sensi- 
tive to this particular protein. It is of interest to note further 


TABLE IV.—CUTANEOUS SENSITIZATION TESTS WITH STREPTOCOCCUS 
PROTEIN ON 31 INDIVIDUALS GIVING NO HISTORY OF 
SCARLET FEVER. 


Results 
History of 


ever Protein Contro 
test test 

A. J. M. 21 Negative Normal Scratch Streptococcus Negative Negative 

R.O. | M.! 16 Negative 

M.! 19 = Positive 

M.O. | F. | 21 

A. F. M.| 17 Negative 

L. K. M. 17 Positive 

C.W. | M.| 17 Negative 

L. B 18 

H M.! 17 

F.W. | M.| 19 Negative 

D.L. | M.!| 16 Positive 

W. D. | 19 4 

L. C. M. 20 Negative 

D G. F. 21 “ “ 

P M. 20 Positive 

Fe M. 19 “ 

W.O. | M.. 26 

R. W. | M./| 23 

S. F M. 18 

W.J. | M.| 20 : ¥ Negative 

L. F F 18 Negative 

M. R. | I 19 a “ 4 “s “ 

M.8. | F. | 24 Positive 

R. B M. 1S Positive 


TABLE V.—SUMMARY OF ALL CASES TESTED WITH STREPTOCOCCUS 
PROTEIN (35 CASES OF SCARLET FEVER AND 48 CONTROLS). 


Number Number Number Per cent 
Nature of cases tested positive negative. positive 
Cases of active scarlet fever —— 0 35 0 
Individuals giving past history of 
scarlet fever ; 17 z 10 41 


Individuals giving no history of sear- 


i 
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that there was a larger percentage of positive reactions in those 
who had never had scarlet fever than in those who gave a past 
history of the disease. It may be that in the individuals of the 
latter group, although originally hypersensitive, the cutaneous 
reaction of hypersensitiveness disappeared for variable periods of 
time in the process of desensitization from scarlet fever, to return 
in some and not in others 

In view of the uniformly negative reactions in the 35 active 
cases of scarlet fever tested, it is conceivable that in such indi- 
viduals the cutaneous sensitiveness to streptococcus protein has 
been destroyed, at least temporarily, by the reaction; such a reac- 
tion showing itself in the form of the characteristic signs and 
symptoms of scarlet fever. If this is so it is additional evidence to 
warrant the hypothesis that scarlet fever is nothing more than a 
reaction of hypersensitiveness to streptococcus protein. It must, 
of course, be kept in mind that such negative reactions may be 
non-specific in nature. 

The question arises naturally, Is this positive reaction to strepto- 
coccus, found in our control experiments among fairly normal 
persons, one of hypersensitiveness, or is it a toxic, inflammatory 
effect analogous to the true positive Schick reaction in diphtheria? 
‘The evidence would seem to indicate that it is a reaction of hyper- 
sensitiveness to streptococcus protein. For example, if it were a 
toxic reaction, due to streptococcus, then, as is the case in a nega- 
tive Schick test (where it is known that a negative test is evidence 
of immunity against diphtheria because natural antitoxin in the 
person’s blood has neutralized the injected toxin, thus preventing 
its inflammatory action), so in a case of active scarlet fever with 
a negative test to streptococcus protein (as found in all cases of 
our study), it must be assumed if the test is toxic in nature that 
such a negative test is an indication of natural immunity or resist- 
ance to the toxic action of streptococcus. This argument, how- 
ever, is not tenable. Considering the very definite etiological 
relation of streptococci to various complicating lesions of scarlet 
fever, it hardly can be argued that a person with scarlet fever has 
a specific immunity or resistance against the toxic products of 
streptococci. 

Other factors which possibly indicate the anaphylactic or hyper- 
sensitive nature of the above described cutaneous reactions are 
their appearance and time of development. The positive Schick 
reaction (which is not “anaphylactic” in nature, but which is a 
typical example of a reaction of tissue to a toxic injury) appears 
as a trace of redness at the site of injection in twelve to twenty- 
four hours, becomes larger and more distinct in twenty-four to 
forty-eight hours, and reaches its point of maximum intensity 
on the third or fourth day, when it shows a rather circumscribed 
area of redness with some infiltration. It persists from five to 
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fourteen days and then fades, leaving a brownish, scaling area 
which may be evident for several weeks 

The cutaneous reaction in our experiments, unlike the true 
Schick reaction, when positive has much the appearance and time 
of onset of the “pseudo-Schick”’ reaction (which is considered by 
most authorities to be a “hypersensitive” reaction). It usually 
appears early, four to eighteen hours; reaches its height in twenty- 
four to forty-eight hours; fades rather rapidly in three to four 
days, leaving little or no discoloration or scaling. At its height 
it is raised and dark red at the center, graduating off into a more 
or less secondary areola which is not definitely circumscribed, but 
has an irregular outline. 

While the writer does not wisi: to imply that these experiments 
(limited as they are in number) are in themselves conclusive, it 
would seem that the results (considered in conjunction with the 
facts previously noted as to (1) the similarity of the signs and 
symptoms of scarlet fever to those of such manifestly “ hypersen- 
sitive” states as drug and serum allergy, and (2) the admitted 
association of streptococci with scarlet fever) lend support to the 
thesis that scarlet fever is a generalized reaction of hypersensitive- 
ness to streptococcus protein. 

V. Discussion. A. OBSERVATIONS. From the 
standpoint of our hypothesis it is obvious that two persons may 
react differently to virulent human streptococci implanted in the 
throat or tonsils. One may develop a simple inflammatory reac- 
tion to the streptococcus infection resulting in a mild angina or a 
typical septic sore throat; but with no further marked constitu- 
tional signs to indicate hypersensitiveness to streptococcus protein 
(such a person being non-sensitive to this particular protein). 
The other individual may show not only a mild or severe sore 
throat as a result of the inflammatory reaction, but (being hyper- 
sensitive to the protein molecules of streptococcus, liberated 
through autolysis) also may show a scarlatiniform rash and other 
“hypersensitive” signs and symptoms typical of scarlet fever. 
Thus, scarlet fever might be described as a compound condition, 
made up of a streptococcus infection (either faucial or extrafaucial) 
plus an intoxication in a person who is hypersensitive to strepto- 
coccus protein. Many years ago Jenner® asked the question in 
regard to such diseases as scarlet fever: “May we not conceive 
than many contagious diseases now prevalent among us may owe 
their present appearance not to a simple but to a compound origin?” 
On this basis, it is suggested that the beginning, local symptoms 
of scarlet fever, such as angina, are due to an original streptococcus 
infection, while all other constitutional signs and symptoms of 
the disease are due to the autolysis of streptococci and the absorp- 
tion of streptococcus protein, giving rise to a specific reaction of 
hypersensitiveness in those who are susceptible, 
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Such an interpretation of scarlet fever would explain not only 
the demonstrated relation of streptococci to the disease, but also 
would make clear the many cases of the disease apparently arising 
de novo—those unassociated with or unexposed to other typical 
cases. Such instances of scarlet fever may be considered to arise 
in hypersensitive persons who have been infected with strepto- 
cocci from various virulent streptococcal lesions or from strepto- 
coccus ‘carriers.’ Scarlet fever following contact with objects 
associated in time past with cases of the disease may be due to 
the transfer of streptococci to hypersensitive individuals, giving 
rise to streptococcal protein intoxication. Scarlet fever appearing 
in individuals, such as physicians and nurses, who previously 
have been apparently “immune” to the disease may be explained 
on the ground that such persons heretofore not “sensitive” have 
become “sensitized” to streptococcus protein. 

The varying severity of scarlet fever, in the light of such a 
theory, may be due to various grades of hypersensitiveness to, 
and the “dosage”’ of, streptococcus protein. It has been demon- 
strated by various investigators that anaphylactic or hypersensitive 
conditions depend largely on quantitatve factors. In other 
words, the larger the amount of foreign protein absorbed the 
greater the reaction in those who are hypersensitive. In this 
connection it is of interest to note the fact that, as a rule, the 
severity of scarlet fever apparently varies with the number of 
streptococci found in the throat. Malignant cases are usually 
associated with enormous numbers of virulent hemolytic strepto- 
cocci, while mild cases are associated with comparatively small 
numbers. It must be kept in mind, also, that such living strepto- 
cocci constitute a constantly reproducing source of protein poison. 
The further observation that not all persons intimately exposed 
to the disease contract it (not over 40 per cent according to some 
authorities) may be an indication that the majority of persons, 
except in the earlier years of life, are not hypersensitive to this 
particular bacterial protein, anc when attacked by streptococcus 
they suffer only from the loca! inflammatory reactions, resulting 
in such symptoms as angina. 

Smillie“,cites an instance in which three little girls came together 
for a party. They were neither from the same home, nor school- 
room, and not exposed to any condition in common. At the 
time there was no scarlet fever in the neighborhood. Three days 
after the party all three developed sore throat. Two days after 
this one child showed a typical scarlet fever; the second had, in 
addition to a sore throat, a mild and questionable rash; the third 
child showed typical signs and symptoms of septic sore throat, 
but with no rash or other evidence to warrant a diagnosis of scarlet 
fever. From the throat cultures of all three children the hemo- 
lytic streptococcus was isolated and the three strains were exactly 
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alike culturally, serologically and in animal inoculations. Based 
on this, Smillie asks the following questions: “Were the first 
two children infected with something in addition to the beta- 
hemolytic streptococcus that produced scarlet fever in them? Is 
it possible that scarlet fever is due to two factors? .Or did the 
third child really have scarlet fever without the rash?” From 
out standpoint the first two children were not “infected with 
something in addition” to the streptococcus. All three were 
infected with the same kind of organism, namely, the streptococcus; 
but two out of the three were hypersensitive (one more than the 
other) to streptococcus protein, while the third was not. It is not 
only possible, it is quite probable that scarlet fever is due to two 
factors: (1) Streptococcus infection, and (2) streptococcus protein 
intoxication. The latter will show itself only in those hypersensi- 
tive to this protein. This might explain the above described con- 
ditions of the three children. 

In studies of an epidemic of scarlet fever at the Agricultural 
School of the University of Minnesota, in 1921, Diehl and Shepard?’ 
found that only 1 out of 66 intimately exposed persons developed 
the disease and that in only 15 out of a total of 59 cases of scarlet 
fever could definite proof of exposure to known cases be obtained. 
The control of this epidemic was brought about only when all 
persons showing “red throats” or angina were carefully isolated. 

All of the above facts indicate that healthy and convalescent 
“carriers”? of streptococci, as well as mild and missed cases of 
streptococcus disease may be of prime importance in the spread 
of scarlet fever to hypersensitive persons. Chapin?® believes that 
the failure to properly control and prevent scarlet fever is due to 
the difficulty in locating and controlling ‘‘carriers’’ and missed 
cases. Chesley?® emphasizes the fact that even “immunes” may 
be “carriers” of scarlet fever. The entire * carrier” problem, as 
it relates to the spread of scarlet fever, will be much simplified if 
our attention may be focussed on the streptococcus, and the actual 
prevention and control of the disease will be easier of accomplish- 
ment if we may look upon all human virulent streptococcal infec- 
tions and diseases .as potential sources of streptococcal protein 
intoxication, or so-called scarlet fever, in those who are susceptible. 
Based on our theory it may be said, that in isolating cases of scarlet 
fever to prevent the spread of the disease we have been shutting 
up only those poor unfortunates who are hypersensitive to strepto- 
coccus protein. What we, as physicians and health officials, should 
aim at is the proper isolation and treatment of all those individuals 
(personally fortunate in not being hypersensitive to streptococcus 
protein, but more dangerous to the public health and welfare), 
who have simple streptococcus infection or disease, or who are 
“carriers’’ of,virulent streptococci. 

In this same connection, Mironesco*® is of the opinion that 
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scarlet fever may be spread by cases which show no sign of the 
disease except a sore throat. Shepard* also offers evidence to 
show that during an epidemic of scarlet fever which was carefully 
studied persons having only a mild angina apparently were the 
sources of typical scarlet fever in others. Laird® records a case 
of a hospital ward maid who recently had a sore throat, in fact, 
who had chronic enlargement of the tonsils and a deflected nasal 
septum, and who had from childhood suffered from sore throat. 
While her brothers and sisters had searlet fever twelve years ago, 
she never showed symptoms of this disease. It was conclusively 
demonstrated that this ward maid—a so-called “healthy carrier” 
had been the source of a recent epidemic of scarlet fever. Maclean*® 
traced a milk-borne outbreak of scarlet fever to a milker who had 
a streptococcus sore throat but no evidence of true scarlet fever 
either before or after. On this milk route, in addition to the cases 
of scarlet fever, 29 cases of sore throat were discovered. ‘These 
throats presented an identical appearance with those accompanied 
by a rash, but with milder constitutional symptoms. Johannes- 
sen™ describes an instance in which a servant girl, while nursing 
a scarlet-fever patient, developed a mild simple tonsillitis. ‘Three 
days later she returned to her home many miles away, situated in 
an isolated forest country. She was not ill enough to go to bed 
and showed no special signs of scarlet fever. She was out daily 
among her relatives and. friends. Scarlet fever immediately 
became epidemic, 24 families and 67 persons out of a population 
of 533 persons being affected. No imported case of typical 
scarlet fever to cause such an epidemic was found. Each of the 
above described persons, although individually not hypersensitive 
to streptococcus protein, and hence not having scarlet fever, may 
have carried the streptococcus or may have been the source of 
streptococci carried to different groups of persons containing a 
certain proportion of hypersensitive individuals. 

The apparently contradictory evidence as to the possibility of 
experimentally or artificially transferring scarlet fever from one 
person to another, recently summarized by Hektoen,* from the 
viewpoint of our theory might be explained by assuming that 
such results naturally would be expected to vary and even to be 
contradictory, depending upon the presence or absence of hyper- 
sensitiveness to streptococcus protein in persons involved in the 
experimental inoculations. Moreover, if streptococci remain local- 
ized in the throat or some other site, such as the uterus, and there 
give off their protein poison, it probably would not be possible 
to transmit the disease by inoculation with blood or other body 
fluids which might be sterile. 

B. Practica, Appiications. If scarlet fever is a manifesta- 
tion of streptococcus protein hypersensitiveness it is evident that 
the prevention as well as the treatment must be aimed at (1) the 
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streptococcus in general, and (2) the hypersensitive state of the 
individual. 

In the prevention of scarlet fever the necessity for isolation of 
all frank cases of the disease, as well as various other virulent 
streptococcus infections or diseases, has been emphasized. It is 
hardly necessary to suggest also that adequate, concurrent and 
terminal disinfection of all fomites and discharges in such diseases 
are of equal importance. In addition to this, the use of anti- 
streptococcus vaccines or sera may be logical in combating the 
streptococcus per se. However, the use of vaccines by the usual! 
methods of dosage may be of no value in the actual control or 
treatment of scarlet fever for the reason that instead of combating 
the disease in certain susceptible persons, the disease, or hyper- 
sensitive attack, may be actually initiated or intensified. ‘lhis 
may explain the rather contradictory results in the use of strepto- 
coccus vaccines and antisera. Better results possibly may be 
obtained by giving streptococcus vaccine from the standpoint of 
inducing a specific desensitization, that is, by very small initial 
doses gradually increased. 

Even though living virulent streptococci may be present in the 
throat and tonsils, much may be done to prevent or at least to 
decrease the multiplication of these organisms and the absorption 
of streptococcus protein into the lymph and blood. Thus Milne’s 
prophylactic, which involves the swabbing of the tonsils and 
pharynx with a 10 per cent solution of phenol in oil, may be of 
distinct value in decreasing the multiplication and autolysis of 
streptococci and the consequent absorption of streptococcus pro- 
tein. Like results may be obtained by the use of a 1: 2000 mer- 
cury perchloride throat spray as recommended by Thornton, or 
a spray of pyocyanase as suggested by Sauer,‘’ or an insufflation 
of sodium sozoiodolicum with sulphur as used by Rubens.** More- 
over, the anatomy and pathology of the tonsils may be important 
in determining the reaction of the body to streptococcus protein. 
Bullowa* believes that the mechanical pressure action of swollen 
tonsils or the squeezing of large tonsils in the act of swallowing 
readily permits or aggravates the passage and absorption of the 
scarlet fever “virus’’ into the system. If this is true, judicious 
tonsillectomy may be of great value in the prophylaxis against 
scarlet fever. Furthermore, Bullowa recommends in the treat- 
ment of scarlet fever involving very large, inflamed tonsils that 
the crypts be drained and if necessary that the plica be incised 
to relieve pressure effects. This would be a logical treatment in 
the light of our theory and findings. ‘Tonsillectomy during the 
course of scarlet fever probably is not always a wise procedure, 
as the raw, bleeding operation wound may be a means of more 
ready absorption of “virus,” or protein, into the lymph and blood 
stream. In fact, cases have been seen in which much aggravation 
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of all scarlet fever symptoms has followed tonsillectomy during the 
course of the disease. 

In a consideration of the possibilities for bringing about a desen- 
sitization of the person to streptococcus protein in both the pre- 
vention and treatment of scarlet fever from the standpoint of our 
theory, we must inquire briefly into the phenomenon of so-called 
antianaphylaxis. By various observers it has been found that 
following anaphylactic shock a refractory state is evident, that is, 
the animal which was previously sensitive no longer reacts in like 
manner to subsequent injections of the same antigen. This phe- 
nomenon, while not always permanent, is analogous in some ways 
to that of immunity against bacterial infection. Antianaphylaxis 
may be acquired either by having an anaphylactic attack or it 
may be induced artificially. Such induced antianaphylaxis may 
be divided into (1) non-specific antianaphylaxis, and (2) specific 
antianaphylaxis. Non-specific antianaphylaxis may be brought 
about by the ingestion or injection of certain drugs, foreign sera, 
peptone or other proteid substances. The chief drugs which have 
been reported to have preventive or curative influence are atropine 
sulphate, adrenalin, chloral hydrate and lecithin, the first two 
giving the most uniform results. The beneficial effects in the 
treatment of scarlet fever by the use of convalescent or normal 
whole blood or serum may be based at least partially on the pro- 
duction of a non-specific antianaphylaxis. The very ‘act that 
normal blood is reported by Moog** to have nearly as much thera- 
peutic effect as blood from convalescents is an argument in favor 
of the non-specific nature of the protective reaction induced. 
Specific antianaphylaxis, according to Coca,? may be induced: 
(a) By desensitization with small, slowly injected doses at proper 
intervals of the specific antigen; (b) by antibody protection, through 
the re-injection of the specific antigen just before the suspected 
development of the hypersensitive state. Such specific desensitiza- 
tion is not so evident in serum allergy and other forms of allergic 
hypersensitiveness as in experimentally produced anaphylaxis and 
often is difficult to accomplish. Until some accurate method for 
such specific desensitization to streptococcus protein can be devel- 
oped, it may be wise to depend on various methods of non-specific 
desensitization in the control and treatment of scarlet fever. 

Auer*? demonstrated that 3 mg. of atropine sulphate injected 
subcutaneously in guinea-pigs would save the animals from acute 
anaphylactic shock and death. This drug has been used with 
good effect in some cases of scarlet fever, and is said to lessen the 
susceptibility to the disease. Adrenalin is another drug which by 
some is considered almost a specific in the prevention or treatment 
of experimental anaphylactic shock. It is interesting to note that 
various authorities have advocated the use of adrenalin in the 
treatment of scarlet fever, especially in severe malignant cases 
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with marked depression or “shock.” Thus, Hutinel** recommends 
the slow, intramuscular injection of a small amount of a 1: 1000 
solution of adrenalin in saline. In cases of scarlet fever with 
sudden collapse, Meara*® suggests the use of adrenalin by the 
skin in a dose of 10 drops of a 1:1000 solution, slightly less by the 
muscle, and 2 to 3 drops by the vein in adults. For a child of five 
years he uses one-quarter the above doses, and for a child of ten to 
twelve years one-half the above doses. Meara believes the action 
is most certain when the drug is given by the vein. He wisely cau- 
tions against the careless use of adrenalin on account of its rapid 
action on the blood-pressure and heart. Rolleston,*® as well as 
Kramer,“ also have noted good results in the treatment of scarlet 
fever by the judicious use of adrenalin. 

One of the chief non-specific antianaphylactogens is peptone. 
In 0.4 to 0.5-gm. doses by mouth this protein may act as a desen- 
sitizing agent and apparently is polyvalent for most of the proteins 
causing hypersensitiveness. Peptone may be given by mouth or 
be injected subcutaneously or intramuscularly. In an account of 
peptone therapy, Fatou® indicates that he has obtained excellent 
results in the treatment of various hypersensitive conditions by 
the administration of 0.5 gm. of peptone one hour before each 
meal by mouth. This may be administered three times a day for 
a week then suspended for a week, or it may be given rather con- 
tinuously. It is necessary that peptone for therapeutic purposes 
shall be of good quality. As Auld® has shown, if peptone con- 
tains histamine very severe and troublesome reactions may occur. 
The administration of pure peptone by mouth gives rise to little 
or no reaction, while in some instances it has resulted in very 
severe reactions when given subcutaneously, intramuscularly or 
intravenously. Even such intense reactions often have been 
followed by excellent therapeutic results. : 

With the above facts in mind, it would be of interest from the 
viewpoint of our theory to test the results of peptone therapy in 
scarlet fever; also to test its possible prophylactic power in pro- 
tecting contacts from attacks of the disease. If positive results 
should be obtained it would lend therapeutic confirmation to our 
hypothesis, and be an important step in the prevention and treat- 
ment of scarlet fever. This will form the basis of a future com- 
munication. 

VI. Summary. 1. Based on original observations made during 
the last fifteen years, an attempt is made in the first part of the 
present study to demonstrate the almost complete uniformity in 
the clinical signs and symptoms of drug allergy, serum allergy and 
scarlet fever. 

2. Based largely on the investigations of other observers, it is 
emphasized in this study that virulent hemolytic streptococci are 
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present, frequently in pure culture, in practically 100 per cent 
of scarlet fever throats, and that they are neither so generally 
present, nor in such enormous numbers in other diseases or normal 
throats; moreover, streptococci frequently have been found in the 
blood and complicating lesions of scarlet fever, and for many years 
have been suspected of having an etiological relation to this disease. 

3. By the use of cutaneous protein sensitization tests it is 
demonstrated in the experimental part of this study that various 
apparently normal individuals who have had scarlet fever in the 
past or who never have had the disease show from 41 to 61 per 
cent of positive reactions when tested with streptococcus protein. 
On the other hand, cutaneous tests with streptococcus protein on 
individuals during the active course of scarlet fever, particularly 
in the early stages, are found to be uniformly negative. From 
this it may be concluded that while a fair proportion of normal 
persons are hypersensitive to this particular bacterial protein, indi- 
viduals with active cases of scarlet fever apparently are in a state 
of desensitization. 

4. It is suggested, therefore: (a) That scarlet fever is a reac- 
tion of specific hypersensitiveness to streptococcus protein; (b) that 
scarlet fever is a compound condition, involving primarily a local 
streptococcic infection (usually of the throat, but frequently of 
an accidental or operative wound, burns or associated with the 
puerperium); and secondarily, a streptococcus protein intoxication 
in those who are hypersensitive. 

5. On the basis of such a theory, it seems probable that the 
prevention and treatment of scarlet fever also may depend on two 
factors: (a) The control of the streptococcus per se through ade- 
quate isolation and concurrent and terminal disinfection of all 
cases, including not only frank scarlet fever but also all other 
virulent streptococcus diseases; as well as the isolation and treat- 
ment of all streptococcus “carriers,” and proper attention to milk 
and other possible vehicles of streptococcic infection. (b) The 
desensitization of individuals who by cutaneous tests are shown 
to be hypersensitive to streptococcus protein, either by specific 
(vaccines or antisera) or non-specific (protein or serum) methods 
of treatment; and adequate attention to local sites of strepto- 
coccic infection, such as the throat, to reduce to a minimum the 
possible absorption of streptococcus protein.* 
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Walter E. List; and for such opportunities at the University of Minnesota Students’ 
Health Service my thanks are due Dr. H. 8S. Diehl. 

Technical assistance in making the cutaneous tests was rendered by Dr. F. W. 
Stephenson of the Minneapolis General Hospital and Dr. L. W. Larson of the Uni- 
versity of Minnesota Students’ Health Service; for this assistance I desire to record 
my sincere appreciation. 


876 


BRISTOL: SCARLET FEVER AND STREPTOCOCCUS PROTEIN 


REFERENCES. 


. Bristol: Jour. Am. Med. Assn., 1917, 69, 2139. 


Coca: Tice: Practice of Medicine, Chicago, 1921, vol. 1, Chap. 6. 
Coca: Jour. Immunol., 1920, 5, 364. 

Pye-Smith: Clin. Soc. Trans., 1890, 23, 137. 

Stelwagon: Am. Jour. Cut. Dis., 1902, 20, 13. 


. Crocker: Diseases of the Skin, New York, 1903, Ed. 3, pp. 469-506. 
. Rosenau: Preventive Medicine and Hygiene, Philadelphia, 1922, p. 605. 
. Schloss: Am. Jour. Dis. Child., 1920, 19, 433. 

9. Schlect and Schwenker: Deutsch. Arch. f. klin. Med., 1912, 108, 405. 
. Berger: Arch. Pediat., 1916, 33, 742. 

. Herrick: Arch. Int. Med., 1913, 11, 165. 

. Clarke and Meyer: Jour. Am. Med. Assn., 1923, 80, 11. 

3. Schlecht: Deutsch. Arch. f. klin. Med., 1910, 98, 308. 

. Moschecowitz: New York Med. Jour., 1911, 93, 18. 

. Emerson: Clinical Diagnosis, New York, 1906, p. 502. 

3. Holt: Diseases of Infancy and Childhood, New York, 1906, p. 969. 
. Bergé: La pathologie de la scarlatine, Paris, 1895, p. 126. 

. Bliss: Jour. Exp. Med., 1922, 36, 575. 

. Gabritschewsky: Centralbl. f. Bakteriol., 1906, 41, 719. Berl. klin. Wehnschr., 
7, 44, 556. 

. Kogan: Muenchen. med. Wehnschr., 1913, 12, 665. 

. Krumweide: Arch. Int. Med., 1914, 12, 909. 

. Rosenau and Anderson: Arch. Int. Med., 1909, 3, 560. 

. Longeope: Jour. Am. Med. Assn., 1920, 77, 1537. 

. Personal communication. 

25. Walker: Oxford Medicine, 1920, 2, 217. 

. Jenner: ‘An Inquiry, etc.,’’ 1798. 

7. Diehl and Shepard: Jour. Am. Med. Assn., 1922, 79, 2079. 

. Chapin: Boston Med. and Surg. Jour., 1916, 175, 765. 

. Chesley: Am. Jour. Pub. Health, 1916, 6, 234. 

. Mironesco: Presse méd., 1921, 29, 176. 

. Shepard: Article in press. 

2. Laird: Medical Officer, 1922, p. 126. 

. Maclean: The Nation’s Health, 1922, 4, 720. 

. Johannessen: Arch. f. Kinderh., 1885, 6, 81. 

5. Thornton: Brit. Med. Jour., 1908, 1, 495. 


36. Bullowa: Am. Jour. Dis. Child., 1921, 22, 29. 


7. Auer: Jour. Exp. Med., 1910, 12, 638. 
. Hutinel: Arch. de méd. d. enfants, 1915, 18, 61. 
. Meara: Treatment of Acute Infectious Diseases, Philadelphia, 1921, p. 406. 


Rolleston: Brit. Jour. Dis. Child., October, 1912, 444. 


. Kramer: Neder. Tijd. v. Geneeskunde, September 6, 1913, p. 729. 
2. Fatou: Bull. méd., Paris, 1922, 36, 780. 

3. Auld: Brit. Med. Jour., 1922, 2, 835. 

. Smillie: Jour. Infect. Dis., 1917, 20, 73. 

5. Hektoen: Jour. Am. Med. Assn., 1923, 80, 84. 

46. 
47. 
48. 
49. 
50. 


Schamberg: Penn. Med. Jour., 1909-10, 13, 680. 

Sauer: Deutsch. med. Wehnschr., 1908, 36, 1541. 

Rubens: Berl. klin. Wehnschr., 1908, 45, 1886. 

Moog: Therap. Monatsh., 1914, 28, 37. 

Moro: Ergebn. d. path. anat., 1910; Benjamin and Witzinger: Ztschr. f. 


Kinderh., 1912, 3, 73; von Szontagh: Jahr. f. Kinderh., 1912, 76, 654; Kretschmer; 
f. Kinderh., 1913, 78, 278, 


Jahr. 


: 
| 
2. 
3. 
4. 
5. 
| 
3 
3 
3 
40, 


THOMAS: LOBAR PNEUMONIA S77 


MODERN METHODS OF TREATING LOBAR PNEUMONIA.* 


By Henry M. Tuomas, Jr., M.D., 


BALTIMORE, MD. 


To confine one’s entire attention to the newer methods of treat- 
ing lobar pneumonia would be to neglect the still most important 
aspects of the therapy of the disease. It is only necessary to look 
back over the almost countless list of discarded therapeutic measures 
to convince ourselves of the wisdom of the remark made by 
Juergensen, “ Nature cures, and the only duty of the physician is 
to maintain life until this cure is effected.” 

Of late years the increase in knowledge of the etiological agents 
responsible for lobar pneumonia has led to an increased activity 
among therapeutists to develop specific forms of treatment. 
Specific sera, vaccines and chemicals all have their advocates and 
it is to these measures that we shall return after a brief considera- 
tion of the most important general methods. 

General Regimen in the Care of Pneumonia. ‘The toxemia of lobar 
pneumonia is of a sharp, sudden, severe type seen in few other 
diseases. Lasting, as it ordinarily does, only about seven days, 
the necessity of building up the body tissues is not an important 
one. We must do nothing to interfere with elimination (by stopping 
up the bowels); otherwise we may feed as we like. On the other 
hand it is essential to increase every form of elimination possible 
and to this end fluid forced to 3 to 4000 ce daily, allows the kidneys, 
bowels and skin to function best in this respect. Should vomiting 
or delirium interfere with the fluid intake subcutaneous injections 
of salt solution or Murphy drips may be resorted to. 

The severity of the toxemia is frequently revealed by a failing 
myocardium. We must spare no effort to relieve the heart muscle 
from the very onset of the disease. Of great importance in this 
respect, is the prevention of any movement on the part of the 
patient. This, in my opinion, is the most valuable contribution 
that can be made by the trained nurse. The patient must be 
lifted whenever he even so much as turns in bed. I know of four 
patients who have died while, or immediately after, using a bed- 
pan. The physician should make this clear not only to the nurse 
but also to the patient, care being used, of course, not to alarm 
the latter unnecessarily. All forms of treatment which require 
exertion on the part of the patient must, therefore, be modified. 
Recent studies by Levy have shown that the digitalized heart does 
not dilate as readily during pneumonia as the undigitalized controls. 
This would seem to be sound argument for the early administration 


* Read at the Annual Meeting of the Medical and Chirurgical Faculty of Mary 
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of digitalis. Certain it is, however, that digitalis in some form is 
urgently indicated at the first sign of myocardial insufficiency. 
The powdered leaves may be used by mouth but a more rapid and 
certain method of administration is digitalin or digifoline hypo- 
dermically. Sudden heart failure may require, in addition, the 
use of morphine and atropine or even venesection. Caffein 
(sodio-benzoate) and camphor (in oil) are stimulants to be used 
when necessary after the full amount of digitalis has been given or 
when additional stimulation is required. 

The toxemia may also make itself felt on the peripheral circulation 
in the form of vasomotor paralysis and this is best combated, or 
rather best prevented, by hydrotherapy in the form of cold sponging 
every three or four hours. As cautioned before it is ill advised to 
move the patient and so the sponging may be confined to the 
anterior surface of the body and the extremities. Moving the 
patient into a tub is absolutely contraindicated. Epinephrin or 
pituitrin are sometimes helpful in raising the blood-pressure by 
action on the peripheral vessels and strychnine may act by stimu- 
lating the medullary center. 

Perhaps the commonest result of the severe toxemia is abdominal 
distention due to paralysis of the intestinal musculature. Few 
cases run the course of lobar pneumonia without at some time being 
disturbed by tympanitis and it should be anticipated and treat- 
ment instituted at the earliest moment. Turpentine stupes are 
often sufficient to relieve slight degrees of distention (hot turpentine 
stupes to be applied for twenty minutes and then replaced by hot- 
water stupes for twenty minutes and then the process repeated) 
especially if a rectal tube be inserted. More marked or persistent 
distention may require turpentine enemata (turpentine, 15 cc to 
1000 ce of water) or glycerin enemata (glycerin, 120 ce followed 
by water 60 cc injected high in the bowel), and if these fail pituitrin 
1 ce hypodermically, repeated in a half hour, may prove efficacious. 
Elimination of milk from the diet may be necessary as well. When 
the patient is first seen he should be given a cathartic if none has 
already been taken and this should be followed the next morning 
by a saline purgative. After this enemata may be relied on to 
cleanse the bowel every second day inasmuch as the diet contains 
very little residue. 

Pain is one of the very troublesome symptoms in some cases. It 
is produced by the pleurisy which accompanies the pneumonitis 
and is the cause for the rapid and shallow breathing so often seen 
in the early stages of the disease. Morphine is often required 
to quiet this pain but it is advisable to use as small a dose as 
possible on account of the paralyzing action which morphine 
exerts on the intestinal wall. Enough relief may be gained from 
is or ;'5 of a grain to enable the patient to fall off to sleep and 
this dose may with absolute safety be repeated often. Before 
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morphine is resorted to an ice-bag should be tried and if this is 
found unavailing a tight chest swathe applied. The non-productive 
coughing should be stopped by heroin (easily given in lozenges con- 
taining heroin, gr. 

Delirium must be controlled and if morphine alone fails 
Schlesinger’s solution may exert a quieting effect. Occasionally 
its effect is just the opposite and it serves only to increase the 
restlessness. 

If cyanosis and dyspnea become prominent symptoms great 
relief may sometimes be had from the administration of oxygen. 
This is best done in a suitable oxygen chamber but quite satis- 
factory results can be obtained by bulbing the oxygen through a 
water jar and into a soft-rubber catheter which has been introduced 
through the nose to a point where its tip is just visible back of the 
soft palate. This method is less disturbing to the patient than the 
funnel and is also more easily performed by the attendant. Fresh, 
cool air is most comforting to the patient and aids in reducing any 
restlessness. Exposure should be avoided. 

Doctor’s Orders. Absolute rest (give details). 

Force fluids to 3000 ce. 

Soapsuds enema every two days if necessary. 

Cold sponging if necessary for temperature over 103° F. every 
three hours without moving patient. 

Ice-bag to head or chest for pain. 

Chest swathe for pain when needed. 

Morphine, gr. ;'5 (hypodermically) for pain if necessary; repeat 
in one hour if necessary. 

Turpentine stupes if necessary for distention. 

Digitan, gr. 14, every four hours for 12 doses. 

Specific Therapy. SERUM. Horse (Cole et al.) 

Antibody extract( Huntoon). 
Chicken (Kyes). 
Convalescent human serum (Sten- 
gel). 
VACCINE. Prophylactic (Austin and Cecil). 
Therapeutic (Rosenow). 
CHEMICAL. Quinine. 
Numoquin (Optochin). 
Alkaline. 

Of the eight kinds of specific therapy charted above the Type | 
pneumococcus serum developed by the Rockefeller Institute 
workers is the only one that has received enough of a trial to warrant 
analytical discussion. 

Kyes’ chicken serum (prepared by further immunizing the 
already immune chicken to the various types of pneumococcus) 
has been used in Chicago in the Cook County Hospital and also 
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tried at Camp Grant. The statistics relative to the case mortality 
are suggestive (a reduction from 45.3 per cent to 20.8 per cent in 
the Cook County Hospital, and a mortality of 7.7 per cent in 322 
treated cases at Camp Grant) but the reactions following its use 
coupled with other reasons led to modifications and I have seen 
no further statistics. 

An attempt to use therapeutically the immune serum obtained 
from convalescent pneumonia patients by bleeding them soon 
after their crisis was made in Philadelphia by Dr. Stengel and 
reported last year. This method is not only attended by great 
technical difficulties but is also open to many theoretical objections. 
The chief objection is that serum from convalescent patients is 
never found to be as rich in specific antibodies as is the serum 
produced by animal immunization, and treatment with this latter 
form of serum has already been discarded as useless in all types 
except Type I. (I allude of course to serum from animals immu- 
nized to Types II, III and IV pneumococcus. ) 

Prophylactic vaccination with killed cultures of Type I, II, III, 
pheumococcus was performed by Austin and Cecil on 12,519 sol- 
diers at Camp Upton. During a comparatively short period of 
observation the control group showed many more pneumonia cases, 
and, more upper respiratory infections as well, than did the vaccin- 
ated group, and it was noted that what cases did occur were of a 
very much milder form. We can hardly all of us be vaccinated 
every November but in suitable cases this form of treatment may 
be of real service. 

Rosenow developed a partially autolyzed vaccine with which he 
treated cases of pneumonia. Little is known as to the variety 
of cases treated but his mortality in a group of 200 cases was as 
low as 7 per cent. This method has not met with general accept- 
ance and it has not been given a sufficient test so that we must 
pass it by with a mere mention. 

Of the drugs which from time to time have been advocated 
quinine has recently returned to prominence as a specific in pneu- 
monia. Many years ago it was used very frequently as an anti- 
pyretic and therefore often in pneumonia. In 1911, Morgenroth 
and Levy announced the discovery of a quinine salt which they 
called optochin. In the test tube this drug was found to have an 
almost unbelievable power to kill the pneumococcus. No very 
extensive therapeutic tests were made in this country as it was soon 
learned that occasional toxic manifestations were accompanied by 
lesions in the optic nerve. In Germany, however, a basic salt has 
recently been prepared which is said to be harmless and at the 
same time very efficacious in the treatment of lobar pneumonia. 
This substance is known as numoquin. It is brought to your atten- 
tion now because the writer believes that when sufficient knowledge 
about its use is obtained we shall have a most valuable adjunct to 
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our armamentarium. Until that time however we may, if desired, 
safely turn to quinine which is said by some writers (Cohn-Bronner) 
to surpass optochin. Painful local reactions usually follow the 
hypodermic injection of quinine so that a high dilution is necessary. 
One satisfactory preparation which may be obtained at any drug 
store is: 


R—Quinine muriate 2.0 
Urethane 1.0 
Aqua dist. q.s.ad 20.0 

Sig.—5 ce intramuscularly—repeat in twenty-four hours and again forty-eight 

hours later if necessary. 


Alkaline treatment has been advocated by many clinicians but 
the most thorough study of this phase of the condition (made by 
Means) has demonstrated that not every case suffers from an 
acidosis. Means points out that the production of an alkalosis 
not only may readily occur but also is quite dangerous. To avoid 
this it is necessary to make frequent observations on the alveolar 
air and the blood CO,. This fact complicates the procedure to 
such an extent as to make it inapplicable for general routine use. 

The form of specific therapy with which the writer has had most 
experience is Type I antipneumococcus serum. During the War he 
was stationed for three months at the Rockefeller Institute Hospital 


and from there sent to Camp Meade to treat the pneumonia cases. 
The first winter there (1917 to 1918) the writer personally treated 
50 cases of Type I pneumonia with serum obtained from Mulford. 


TABLE I.—TYPE I, LOBAR PNEUMONIA (CAMP MEADE) 


Mortality, 
Number. Died per cent 


Untreated 7 0 0 


Total rae ; 57 


It will be noted from Table I that only 3 cases died and it should be 
added that | of these 3 was treated first on the sixth day of the illness 
having been brought in moribund; | had a tuberculous cavity which 
practically involved the whole left upper lobe, and the third, though 
operated on by mistake for a suspected empyema before being 
seen by our service, was apparently cured of the pneumonia only 
to die ten days later from a meningitis. In the treated group there 
were no complications other than those mentioned above. There 
was unfortunately no control group. 

Two years later while resident at the Boston City Hospital, the 
writer supervised the treatment of 75 cases of Type | pneumonia with 
serum obtained from .the Massachusetts Board of Health. ‘lhe 
cases comprised men and women of all ages and varieties of physical 
condition, admitted, many of them, late in the disease. The 
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mortality rate in this group of cases was 17.3 per cent. Of these 
vases (56 cases) which were treated during the first week of the 
disease only 7 died, giving a mortality of 12.5 per cent. 

During the next two years, under Dr. E. A. Locke’s direction, 
every serum treated case was controlled by a similar untreated case. 
The controls were made to compare clinically as nearly as possible 
to the treated group. It will be seen from the Table (II) that the 
mortality in each group was about 17 per cent. 


TABLE II.—MORTALITY, RATE, 145 TREATED: 71 CONTROL 
CASES (BOSTON CITY HOSPITAL). 


Number Number Mortality, 

cases. deaths. per cent. 
GroupA . . 75 13 17.3 
GroupB . 70 12 
25 17.2 
Control Group B . . . 71 12 16.9 


In a recent address delivered before the New York Academy 
of Medicine, Dr. Locke carefully analyzed the serum treatment of 
pneumonia and brought out, among many interesting points, the 
fact that the average mortality obtained in 6 civilian hospitals in 
Boston, New York and Baltimore was 19.3 per cent. From 11 
Base Hospitals in the various army camps, however, an average 
mortality of 9.5 per cent was obtained, and the Rockefeller Institute 
Hospital figures show 195 cases treated with 2 mortality of 9.2 
per cent. These statistics seem to show that, although serum 
treatment of Type I lobar pneumonia is of definite value in reducing 
the case mortality, it is a procedure which requires exceptional 
facilities and the service of highly trained specialists. 

Cecil at the Bellevue Hospital, and Connor at the New York 
Hospital, have for the past few years given a thorough trial to a 
new form of treatment. This consists of the administration of a 
polyvalent antibody extract prepared by Huntoon of the Mulford 
Laboratories from horse serum which has been highly immunized 
against the fixed types of pneumococcus (Types I, II and III). 
This preparation is a protein-free suspension of specific antibodies 
in salt solution. The results from treatment with this preparation 
obtained at the Bellevue Hospital are summarized in Table III. 

Dr. Cecil, who has very kindly loaned the writer some of his lantern 
slides, asks that it be made clear that the intravenous injection of 
this substance late in the disease is attended by many severe 
reactions which, in a few instances, have terminated fatally. For 
this reason subcutaneous injection of larger amounts is now being 
tried and the results will soon be announced. Both Dr. Cecil and 
Dr. Connor feel encouraged to go on with this work on account of 
the very definite indication of the value of the method. If circum- 
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stances are favorable this preparation will soon be available for 
general use. 


TABLE III.—COMPARISON OF DEATH-RATE IN TREATED AND 
CONTROL SERIES 


Antibody Wards: Control Wards: 
Rate, Rate, 
Deaths. per cent. Type. , . Deaths. per cent. 
Po. I. 36 
Pn. Il 
Pn. 
Pn. IV 
Total : ‘ Total 
Strept., etc. 2 5 Strept. etc. 
Unclass. . 36 


Gr. tot. 5 . 25. Gr. tot. 492 


Summary. 1. We must never lose sight of the importance of 
general therapeutic measures in the treatment of lobar pneumonia. 

2. Of the special measures Type I antipneumococcus serum is 
the only one which has given satisfactory results in a large enough 
series to warrant its further use. 

3. Quinine therapy seems very promising and may subsequently 
prove to be of great value. 
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THE IMPORTANCE OF ATAVISM IN THE DIAGNOSIS OF 
HEREDITARY HEMORRHAGIC TELANGIECTASIA. 
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RATIONALE OF TREATMENT AND REPORT OF AN ADDITIONAL FAMILY. 


By Tuomas Frrz-Hucu, Jr., M.A., M.D., 


HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


(From the Medical Division, Hospital of the University of Pennsylvania.) 


CLINICAL interest in hereditary hemorrhagic telangiectasia dates 
from the paper of Sir William Osler,‘ in 1901. Rendu,* however, in 
1896, was first to associate familial epistaxis with the multiple 
telangiectases that together constitute the chief features of this 
pathological entity. It may be defined as an hereditary abnormality 
characterized by the formation of localized dilatations of capillaries 
and venules which occur chiefly in the skin of the face and in the 
mucosa of the nose and mouth and which may give rise to apparently 
spontaneous hemorrhages, most commonly in the form of recurrent 
epistaxis. 

Among 30 families affected with this disease which are reported 
in the literature, there are found 57 undoubted and fully detailed 
cases and 155 other probable cases which are only incidentally 
mentioned. In addition to these 212 cases occurring in 30 clearly 
affected families there have been reported a number of isolated, 
apparently non-hereditary cases which conform so closely to the 
disease under consideration that one is forced to class them in the 
same group. For purposes of analysis in this article, however, only 
the 57 fully reported cases are utilized. A chronologically arranged 
bibliography is appended. 

Analysis of the reports in the literature seems to justify the con- 
clusion that atavism has been overlooked as a factor in the heredity 
of this disease. Furthermore there are certain misconceptions 
regarding the mechanism of the hemorrhages. The purpose of the 
present article is to discuss these two factors and to point out 
their importance respectively in the diagnosis and treatment of the 
disease. 

The appended detailed case report may serve in lieu of formal 
review of this somewhat unusual condition. 

Atavism. It is commonly believed that there are no 


‘ 


‘skipped 


generations” in the inheritance of this disease. The best review of 
the subject is that of Steiner.2!. His diagrams show clearly that 
there are instances of atavism among the families reported by him 
as well as among those of older authors reviewed in his paper. But 
he makes no mention of this factor and has apparently missed its 
significance. Goldstein,” in a recent extensive review, epitomizes a 
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number of the isolated, apparently non-hereditary cases previously 
alluded to. He also fails to recognize the factor of atavism in the 
classical cases and accordingly fails to realize that most of his “ non- 
hereditary” cases should properly be regarded as atavistic instances 
of hereditary telangiectasia. A review of most of the recent text- 
books and systems of medicine shows that this factor is not generally 
recognized—the only mention at all concerning it being that of 
Stevens,* who states that the disease “shows little atavistic ten- 
dency.” 

I find seven clear instances of atavism in four of the thirty families 
reported as exhibiting the disease in classical form: 

Osler’s‘ first patient, “George B,”’ had a grandniece, grand- 
daughter of ‘the patient’s elder sister who was herself afflicted with 
the disease.”” This grandniece “had frequent epistaxis.” “ None 
of his (George B.’s) nephews or nieces have bled.” Therefore, from 
a clinical standpoint at least, the mother of this “ grandniece’’ was 
free of the disease yet transmitted it to her daughter. 

Steiner’s”! first two families show most interesting examples of 
atavism. In his first family there are two instances of atavistic 
transmission (one by female and the other by male, neither of whom 
showed signs of the disease) to their respective offspring. His 
second family comprised patients in the second and third generations 
of a family whose “first generation” showed no evidence of the dis- 


‘ase. Moreover the afflicted individual in the third generation 
came of a non-affected parent of the second generation, so that this 
case harks back to some ancestor at least two generations removed. 


‘ 


Audry’s® family of four affected generations “started’’ from 
apparently non-affected grandparents although on one side of this 
non-affected pair were two affected members in the same generation. 

Weber’s® family showed a patient in the fourth generation whose 
taint was transmitted through the father (himself free of symptoms) 
from an afflicted grandmother in the second generation. 

Of course it may be that the non-affected “carriers” of this 
hereditary abnormality are merely clinically free of symptoms and 
on careful examination might show some of the minute vascular 
defects that characterize the disease. But this is beside the point. 
Practically speaking we have to admit 7 clear cases of atavistic 
inheritance among 212 cases mentioned in the literature. More- 
over, one of these skipped two and possibly more generations. It 
would not be surprising then that many other like sufferers might 
well be unaware of the occurrence of nose-bleeding or telangiectases 
in their ancestors. A situation analogous to this occurred in one 
of Osler’s cases which was at first not accepted as an authentic 
example of the disease because the patient knew of no afflicted 
relatives. “Later,” as Steiner remarks, ‘another member of the 
family, similarly affected, was discovered.” 


* Practice of Medicine, Philadelphia, 1922, p. 718. 
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In the light of such cases as these we are forced to recognize a 
number of others reported in the literature under various names 
(but heretofore excluded from this pathological entity) as, most 
certainly, atavistic examples of hereditary hemorrhagic telangiec- 
tasia. A bibliography of such cases is also appended, although it is 
probably by no means complete. 

Diagnosis. ‘The presence of a typical family history makes the 
diagnosis easy in many instances. But a review of the errors in 
diagnosis that have been recorded shows that this does not always 
obtain. Seven cases were thought to be examples of hemophilia 
by the authors reporting them (Legg,! Rendu,? Chiari,? Coe*). This 
mistake would hardly be made at the present time, for the line 
of hereditary and sex incidence are entirely different and in hemo- 
philia there is greatly prolonged coagulation time together with a 
tendency to bleed unduly from slight traumatism of normal tissue, 
both of which are absent in this disease. The patient reported by 
Hutchinson’ had previously been treated for pernicious anemia. 
One of Steiner’s™ patients had had a small lesion excised from 
the tongue as a carcinoma which in all probability was simply a 
telangiectatic spot. 

The author’s patient had been previously diagnosed “chronic 
purpura hemorrhagica.” This error would have been rendered 
unlikely by the proper evaluation of the family history and would 
have been avoided entirely by the simple test of pressing a glass 
slide against the purpuric-like lesions. Telangiectases of the sort 
found in this disease disappear under sufficient pressure while 
purpuric spots do not. The latter are fugacious while telangiectases 
are more permanent. There are only three instances recorded in 
which some of the telangiectases disappeared spontaneously. In 
purpura hemorrhagica the blood platelets are usually greatly 
reduced; they are apparently normal in hereditary hemorrhagic 
telangiectasia. 

Finally, in all cases of obscure hemorrhage this disease must be 
borne in mind; and here it is that the role of atavism becomes one 
of major importance. 

The absence of characteristic family history does not exclude the 
possibility of this disease. 

Judging from Osler’s‘ patient who came to autopsy and from the 
history of Richardson’s*® patient, gastro-enteric hemorrhages might 
well be the leading symptom in a given individual. 

A brother of the author’s patient died of “ hemorrhages from the 
throat” which were said to be due to tuberculosis but which in all 
probability were from pharyngeal telangiectases. 

Neurologists have reported a number of cases of cortical angio- 
mata causing epileptic and hemiplegic symptoms. Goldstein’s™ 
patient had hemiplegia at forty years of age without any evidence 
of lues, hypertension, cardio-renal disease or arteriosclerosis. He 
attributes this to rupture of cortical telangiectases. 
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Several of the patients reported have had metrorrhagia and menor- 
rhagia without any obvious cause, indicating the probability of 
telangiectases in the mucosa of the birth canal. 

None of the classical cases has exhibited hematuria or other 
evidence of telangiectases in the urinary tract. Nevertheless it is 
interesting to speculate as to the possible relationship of this disease 
to certain cases of so-called “essential hematuria.”” Urologists 
have reported a number of such found at operation to be caused 
by small varices and angiomata of the renal pelvis. Particularly 
suggestive is the group of “hereditary hematuria” cases reported 
by Pearson,** Aitken** and others. The hereditary tendency recorded 
in these is identical with that of the disease under consideration, 
both sexes transmitting the disease and both being equally affected. 
No mention however, is made of telangiectatic lesions or of epistaxis 
in these individuals so that as far as the records go the analogy is 
incomplete. 

Prognosis. The prognosis of this disease is sufficiently grave to 
demand our best therapeutic efforts. Although the outlook, 
ad vitam, is good, the prospects ad valitudinem, are decidedly poor. 
The majority of these patients at the time of their reports (average 
age forty-two) were semi-invalids. The hemorrhages tend to 
increase in frequency and severity as middle life is reached, and the 
nervous and physical strain of these repeated losses of blood make 
the plight of these unfortunate individuals very miserable indeed. 
A few however have not been incapacitated. 

Of the 57 reported patients, only 1 died of the disease itself 
(Kelly’s® patient, who died of epistaxis at the age of forty-eight 
years). Of the 155 additional patients mentioned, 5 died of epi- 
staxis (average age forty-five years), 1 died of convulsions pre- 
sumably from cerebral hemorrhage at the age of three years, and 1 
died of “hemorrhages from the mouth” as did also the brother of 
the author’s patient. Thus 8 of 812 (approximately 4 per cent) 
died of the disease itself. A “follow-up” of the others would 
probably show the majority dead long before their time, due to 
intercurrent maladies dependent upon their weakened condition. 

Mechanism of the Hemorrhages. The hemorrhages constitute 
the only important therapeutic indication in this disease, except 
possibly the cosmetic features incident to the telangiectases them- 
selves. The mechanism of these hemorrhages has been explained 
in two different ways: One hypothesis postulates some underlying 
hemorrhagic diathesis or blood dyscrasia as the determining factor. 
The other maintains that the telangiectases are primary and that 
the hemorrhages are mechanical by-products resulting from the 
rupture of these vascular defects. 

Steiner,”' it would seem, adheres to the ‘hemorrhagic diathesis”’ 
view although he does not use the phrase and seems to disregard 
his theory in consideration of treatment. He says “the bleeding 
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in these cases is often so severe that a condition of marked anemia 
is induced which may be an important factor in the development 
of the telangiectases. Certain it is that bleeding generally precedes 
the formation of these . . . and may do so with many years 
intervening.”’ The inference from the above is that Steiner regards 
the hemorrhages as primary (due to hemorrhagic diathesis) and the 
telangiectases secondary thereto. 

The author is convinced of the contrary. Bleeding does not 
precede the formation of telangiectases although bleeding may, 
and usually does, precede their discovery. All the evidence points 
to the probability of an early and prior age of formation of the 
intranasal lesions in patients exhibiting early epistaxis. Perhaps 
Steiner means simply that additional telangiectases are caused by 
the anemia. 

The “chief complaint” in 40 of the 57 patients (70 per cent) is 
recurrent epistaxis since childhood. Telangiectases, however, are 
not discovered as a rule until adult life is reached. For, in the first 
place, these lesions do not appear on the face and other cutaneous 
surfaces until after twenty years of age in most instances. Why) 
this is we do not know. In the second place, these patients, although 
exhibiting epistaxis since childhood, apparently do not consult 
physicians until adult life is reached when secondary constitutional 
symptoms drive them to seek help. The significant fact here, how- 
ever, is that every one of the few juvenile subjects examined by 
rhinoscopy showed intranasal lesions. Furthermore in practically 
every reported patient exhibiting epistaxis who was subjected to 
rhinoscopy (44 of the 57) telangiectases were found. Judging from 
these facts we conclude that the formation of intranasal lesions is 
the earliest manifestation of the disease in all patients exhibiting 
initial epistaxis. 

The mechanistic hypothesis of the hemorrhages is further 
strengthened by the following considerations: No patient suffering 
from this disease in classical form* has bled abnormally from trauma 
other than from traumatized telangiectases. None has had spon- 
taneous bleeding of any sort other than from obvious or presumable 
telangiectases (excluding hemorrhoids). By ‘“ presumable telangiec- 
tases” are meant such instances as the following: the patient of 
Richardson’s*® that had melena and became sallow and weak before 
epistaxis appeared or spots were noted, caused (as the autopsy of 
Osler’s patient would lead us to presume) by preformed telangiec- 
tases in the gastro-intestinal tract: or the author’s patient who had 
metrorrhagia and menorrhagia at intervals from puberty until her 
first pregnancy due, presumably, to telangiectases in the birth canal 
which were wiped out during labor, as she had very little of this 
form of bleeding afterward. 


* Legg’s patient is an apparent exception, subject, however, to other explanation 
than that given in the report, 
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Blood studies by most authors have revealed no abnormality 
except secondary anemia. Blood coagulation time is normal in 
uncomplicated cases*—as shown in the reports of Osler, Hutchin- 
son and Oliver,'* Goldstein,** Hanes," Steiner,” Richardson”? and the 
author. The blood platelets are normal (Steiner and the author). 

On the basis of the foregoing facts we may conclude that the 
hemorrhages are the result of rupture of the thin-walled, superficial 
vascular defects that characterize the disease. This rupture may 
be brought about in a variety of ways—slight traumatism, insignifi- 
cant irritations, vasomotor or mechanical congestion. It is sugges- 
tive that 8 patients are recorded as awaking frequently at night to 
find the pillow wet with blood from epistaxis. The intranasal con- 
gestion which probably occurs during sleep, doubtless determines 
telangiectatic rupture in such instances. 

Treatment. ‘The treatment of the disease has been very unsatis- 
factory, due, according to the author’s opinion, in some instances to 
lack of faith in the purely mechanistic cause of the hemorrhages and 
in others to lack of zeal in pushing this conception to its ultimate 
therapeutic conclusion. 

Only 2 therapeutic clinical cures are recorded, 1 by Hutchinson 
and Oliver’? and 1 by Chiari? both of whom destroyed their 
patients’ offending lesions by thermal cautery. Most modern 
authors recommend similar local treatment but none seems to have 
emphasized its all-important features. 

My opinion is that a painstaking, methodical destruction of all 
bleeding telangiectases, by thermal or chemicai cauterization, under 
local or general anesthesia, will result in clinical cure of most of these 
patients. Lesions of the skin, lips and tongue are most thoroughly 
and permanently destroyed by the electric needle (diathermy). 
The difficulty lies chiefly in the cure of epistaxis. Here the assist- 
ance of a patient, skilful rhinologist is of great importance. The 
exact location of intranasal lesions must first be determined. Then 
begins the task of thorough cauterization. For this purpose the 
best seems to be the chromic acid crystal, fused on the tip of a metal 
applicator and touched directly against the lesion to be destroyed. 
The same lesion may require several applications before it dis- 
appears entirely. Not more than two or three lesions should be 
cauterized at one sitting. Cocainization of the mucosa is sufficient 
anesthesia for this. In a difficult case where for anatomical reasons 
the offending spot cannot be reached, more radical measures must 
be employed, such as submucous resection of the nasal septum or 
removal of all or part of a turbinate body with a view either to 
remove thereby the bleeding lesion or to gain better access to it for 
cauterization. The danger of producing rhinitis sicca must be 

* Freudenthal® has recently reported an apparent exception. His patient is said 


to have had a coagulation time of sixteen minutes which, it is stated, was rapidly 
reduced to two minutes by several intravenous injections of sodium citrate. 
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borne in mind throughout, but in a severe case this possibility should 
not make the operator too conservative. Intranasal manipulations 
may for a time increase the tendency to epistaxis but once the 
offending lesion or lesions have been located they can be destroyed. 
This should be the goal of both patient and operator. 

Needless to say, nothing of decisive value can be done for such 
rare cases as the one of Osler’s with lesions in the stomach or that 
of Goldstein’s with cortical telangiectases. Metrorrhagia caused 
by telangiectases might however be amenable to local treatment. 
‘The hemorrhages themselves require the usual emergency treatment, 
whether it be for epistaxis or bleeding lip or tongue. Measures 
designed to influence coagulation time of blood are of no value. 


Case Report.—Mrs. M. C., aged thirty-seven years, a Russian 
Jewess, was admitted to the Woman’s Medical Ward, on the service 
of Dr. Alfred Stengel, July 1, 1922. She was referred with diagnosis 
of “chronic purpura hemorrhagica,” for which she had been given 
calcium lactate internally and thromboplastin by hypodermic 
injection over a period of many months without improvement. 

Chief Complaint. Nose-bleeds, spots on lips and tongue, weak- 
ness, and swelling of the feet. 

History of Present Illness. The patient has had occasional 
epistaxis as far back as she can remember but until three or four 
years ago the attacks were infrequent and easily controlled. Since 
this time however they have increased greatly in frequency and 
severity —averaging one a week and sometimes she has had daily 
attacks for a week or more at a time. The epistaxis seems to be 
chiefly left sided and is frequently nocturnal in occurrence. She is 
now very weak and nervous, has lost 15 pounds in eight months 
and has palpitation and dyspnea on slight exertion in addition to 
headache, vertigo and some edema of ankles. 

Three years ago she had the first attack of bleeding from her 
tongue. She consulted a doctor who called her attention to small 
purplish spots on her tongue and lips. She had never noted any of 
these before. Two years ago she found that similar spots were 
appearing on her forearms and fingers. There have never been any 
spots on the face, trunk or lower extremities. All the spots have 
remained unchanged. 

In addition to epistaxis she has had four attacks of moderate 
bleeding from the tongue, and from puberty at fourteen years of 
age until marriage at seventeen she had considerable metrorrhagia 
and menorrhagia. Since her first pregnancy, however, she has had 
very little of this form of hemorrhage and has passed through five 
uneventful labors. She has had no hemoptysis, no hematemesis, no 
hematuria, no melena and she does not bleed abnormally from 
trauma. No painful swelling of joints. No abdominal cramps. 
No glandular swellings. No itching of skin. No jaundice. Appetite 
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fair. Some heartburn after eating. No vomiting. No hemorrhoids. 
No dysuria. No nocturia. 

Past Medical History. Negative. 

Family History. Patient is mother of five children living and 
well, except that one (her nine year old son) has frequent nose-bleed. 
The patient has one sister and one brother in Russia of whom she 
knows nothing. She lost one brother who died of ‘tuberculous 
hemorrhages from the throat.” He, too had spots on his lips. The 
patient’s mother died of “heart disease’ at the age of forty-three 
years, and she had frequent epistaxis and spots on her face and fore- 
arms. One brother and one sister of the patient’s mother also had 
frequent epistaxis, and the patient recalls having heard that her 
maternal grandfather had the same trouble. 

Physical Examination. Blood-pressure, 115-75; temperature, 
pulse, respirations are normal. The patient is a fairly well-nourished 
white woman, aged about thirty-five years. She is pallid and of 
sallow complexion. Speech, mentality, station, gait and bodily 
movements normal. 

Head. Rhinoscopy reveals old blood clot in left lower fossa. 
Both lower turbinates congested. The left side of the nasal septum 
presents a single dilated venule and several minute red spots which 
blanch on pressure. Similar spots are seen in the mucosa of both 
inferior turbinates. 

Ears. Negative; no spots on tympanic membranes. 

Mouth. ‘The lips and tongue present similar spots, some of which 
are raised papules, and all of which disappear under pressure of a 
glass slide. Pharynx negative. 

Eyes. Negative; no conjunctival telangiectases; eye grounds 
normal; marked hyperopia with astigmatism. 

Neck. Negative. 

Thorax. Negative. Heart and lungs normal. No spots on 
trunk. 

Abdomen. Negative except that both kidneys and the sharp, 
non-tender edge of the spleen can be readily palpated on deep 
inspiration. 

Upper Extremities. Negative except for a few small macular 
and papular telangiectases in the skin of forearms and fingers. 

Lower Extremities. No telangiectases; slight edema of ankles 
and varicose veins under right knee. 

Neurological Examination. Negative. 

Pelvic Examination. Negative; cervix and vagina show no 
telangiectases. Uterus and adnexa normal. No intra-uterine 
bleeding on passage of a sound. 

Blood Count. July 2, 1922. Erythrocytes, 4,000,000; hemo- 
globin, 75 per cent; leukocytes, 7000; neutrophiles, 65 per cent; 
lymphocytes, 27 per cent; large mononuclears, 2 per cent; transi- 
tionals, 4 per cent; eosinophiles, 2 per cent. No myelocytes. No 
abnormal changes in the erythrocytes. 
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Urinalysis entirely normal; acid; specific gravity, 1025. 

Bleeding time, one minute; coagulation time, five minutes (capil- 
lary); six minutes (Bogg’s). 

Fragility test: Hemolysis begins at 0.425-—complete 0.325. 

Blood platelets varied from 112,000 to 280,000. 

Blood Wassermann negative. 

Clinical Notes. July 5, 1922. Had slight bleeding from mouth 
which patient thought was from her gums but on examination was 
found to come from telangiectatic spot on right margin of tongue. 

July 6, 1922. Dr. H. K. Pancoast destroyed the more prominent 
lesions of tongue and lips with electric desiccator needle using 
cocaine anesthesia locally. 

July 10, 1922. Treatment of intranasal lesions by chromic acid 
cauterization begun by Dr. David Husik. 

July 12, 1922. Epistaxis last night—controlled with difficulty 
by packing soaked in thromboplastin. 

July 14, 1922. The patient’s nine year’ old son reported for 
examination. He has a dilated venule in septal mucosa on left side 
and a typical telangiectatic spot on upper lip and one on left forearm. 
No spots on tongue. Spleen not palpable. Hemoglobin, 85 per 
cent. Platelets, 150,000. He has had frequent nocturnal epistaxis 
since age of two years. 

July 18, 1922. Patient discharged. To continue treatment in 
nose and throat dispensary. 

August 11, 1922. Readmitted. Patient did not report for 
treatments owing to illness in her family. Has had considerable 
epistaxis and is weak and nervous. “ Rest cure’ in ward for a few 
days. Has had no recurrence of lingual bleeding since desiccation 
of the lingual spots, which show no evidence of recurrence. 

October 15, 1922. Patient has been reporting regularly to Dr. 
Husik for past few weeks. He has destroyed all visible lesions in 
left nostril. No epistaxis for two weeks. 

December 10, 1922. Patient has had no trouble for over two 
months. Apparently cured. She has gained 10 pounds in weight 
and says she feels “fine.” 

Summary and Conclusions. 1. Hereditary hemorrhagic telangiec- 
tasia is characterized by the formation of localized dilatations of 
capillaries occurring, for the most part, during youth in the nasal 
mucosa. The telangiectases may appear elsewhere on the cutaneous 
mucosal and epithelial surfaces, though usually not until adult life 
is reached, and may be the seat of hemorrhages wherever they 
occur. The rupture of these vascular defects results from slight 
traumatism or from local congestion, vasomotor or irritative, and 
this explains the recurrent hemorrhages, particularly the epistaxis 
so prominent in this disease. 

2. There is no demonstrable “ hemorrhagic diathesis” in this dis- 
ease. 

3. Atavism is a factor which has not been sufficiently emphasized. 
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The literature discloses 212 afflicted individuals belonging to thirty 
families exhibiting the disease in classical form. There are seven 
instances of atavistic inheritance among these. The literature also 
contains reports of similar, though apparently non-hereditary cases 
— h should be classed as atavistic examples of the disease. 
The absence of characteristic family history does not preclude 

“ diagnosis of this disease, which should be borne in mind in 
any case presenting obscure hemorrhagic phenomena. Especially 
suggestive is the analogy between this disease and certain cases of 
so-called essential hematuria, particularly the “hereditary hema- 
turia’”’ group. 

5. Symptomatic cure can be accomplished for the majority of 
these patients by careful and, if necessary, repeated cauterization 
of the offending telangiectases. 


BIBLIOGRAPHY. 


CLAssIcAL CAses—ReEports CHRONOLOGICALLY ARRANGED. 
1. Legg, J. W.: Lancet, 1876, 2, 856. 
2. Chiari, O.: Erfahrungen an dem Gebiete des Hals- und Nasenkrankheiten, 
Vienna, 1887, p. 60. 
3. Rendu: Gaz. des hdép., 1896, 49, 1322. 
4. Osler, Sir William: Johns Hopkins Hosp. Bull., 1901, 12, 333. 
5. Josserand: Bull. Soc. méd. d. hép. de Lyon, 1902, 1, 244. 
3. Kelly, A. B.: Glasgow Med. Jour., 1906, 65, 411. 
7. Hawthorne, C. O Lancet, 1906, 1, 90. 
. Weber, F. P.: Lancet, 1907, 2, 160. 
. Osler, W.: Johns Hopkins Hosp. Bull., 1907, 18, 401. 
Gottheil, W.S.: VI, Internat. Dermatolog. Congress, 1907, Trans. 1908, 1, 165. 
. Ballantyne, A. J.: Glasgow Med. Jour., 1908, 70, 256. 
2. Phillips, 8.: Proce. Roy. Soe. Med., London, 1908, 1, 64. 
3. Hanes, F. M.: Johns Hopkins Hosp. Bull., 1909, 20, 63. 
. Langmead: Proc. Roy. Soc. Med., London, 1909, 3, 109. 
5. Laffont: Presse méd., 1909, 17, 763. 
}. Van Wagenen, C. D.: Med. Rec., 1912, 109, 84 
7. Sequeira: Proc. Roy. Soc. Med., Dermatol. Sect., 1912-1913, 6, 128. 
Gjessing, E.: Hospitalstidende, 1915, 8, 1151. 
9. Hutchinson and Oliver: Quart. Jour. Med., 1916, 9, 67. 
. Richardson, H. B.: Am. Jour. Megp. Sct., 1917, 154, 95. 
. Steiner, W. R.: Arch. Int. Med., 1917, 19, 194. 
Gundrum, F. F.: California State Jour. Med., 1919, 17, 78. 
Audry: Lyon méd., 1920, 11, 469. 
Goldstein, H. I.: Arch. Int. Med., 1921, 27, 102. 
5. Freudenthal, W. New York Med. Jour., 1921, 113, 425. 

26. Coe, J. W.: Jour. Am. Med. Assn., 1906, 47, 1090. (Erroneous report of 
a patient as hemophilia who was reported by Osler as typical case of hereditary 
telangiectasia.) 

BIBLIOGRAPHY OF “AtTyPICAL’’ CASES (ATAVISTIC). 
Adamson, H. G. P. Proc. Roy. Soc. Med., London, 1907, 1, 44. 
28. Babbington, B. G.: Lancet, 1865, 2, 362. 
. Chaufford: Bull. et mém. Soc. méd. d. hép. de Paris, 1896, 13, 352. 
Pon, TF. Brit. Jour. Dermat., 1908, 20, 145. 
. Frick, W.: Jour. Cutan. Dis., 1912, 30, 334. 
2. Galloway, J. Proc. Roy. Soc. Med., London, 1910, 4, 42. 
3. Hyde, J. N.: Brit. Jour. Dermat., 1908, 20, 33. 
. Lack, L.: Proc. Roy. Soc. Med., London, 1908, 2, 109. 
. Stokes, J. H Am. Jour. Mpp. Sct., 1915, 149, 669. 
3. Vidal, E.: Bull. et mém. Soc. méd. d. hép. de Paris, 1880, 81, 186. 
. Waggert, E. B.: Proce. Roy. Soc. Med., London, 1908, 1, 70. 


BrBpLioGRAPHY OF HerepiTrary 
Aitken: Lancet, 1909, 2, 444. 
. Pearson: Lancet, 1904, 1, 91. 


38 
39 


894 DIAMOND: EXPERIMENTAL STUDY OF MELTZER-LYON TEST 


AN EXPERIMENTAL STUDY OF THE MELTZER-LYON TEST, 
WITH COMMENT ON THE PHYSIOLOGY OF THE 
GALL-BLADDER AND SPHINCTER VATERI.* 


By S. Dramonp, M.D. 
NEW YORK. 


Introduction. The historical footnote to the article in which 
Meltzer! discussed some phases of the physiology of the gall- 
bladder, particularly the law of contrary innervation, has given 
rise to considerable clinical and experimental work on the physiology 
and pathology of the biliary tract. In this footnote, he casually 
suggested the application of magnesium sulphate to the mucous 
membrane of the duodenum as a clinical method of therapy to 
dilate the sphincter, situated at the common duct, in cases of 
obstructive jaundice, whether of catarrhal origin or calculus 
blockage, thus utilizing the general principle of the magnesium 
radical as a depressor to smooth muscle and stimulant to the 
inhibitory fibers. 

This suggestion visualized in the mind of Lyon,” * * ° a definite 
physiological process with a definite train of events, which he 
utilized in the diagnosis and therapy of biliary diseases. The 
technic of the Lyon method is at this time too well-known to 
require any detailed résumé. Suffice it to mention that the intro- 
duction of about 50 ce of a saturated solution of magnesium sul- 
phate into the duodenum by means of a duodenal tube, is followed, 
within a few minutes, by a deeply pigmented bile which Lyon has 
called the “B’’ bile. This “B’’ bile is usually of a rather viscid 
consistency and varies in quantity ordinarily between 30 and 60 
ce. It is followed by a lighter, less viscid flow. 

Lyon, noticing the similarity of the “B’’ bile to the contents of 
the gall-bladder as to color and viscidity, assumed that the “B’’ 
bile is gall-bladder bile. The validity of the Lyon method of therapy 
and diagnosis depends largely in attributing to the gall-bladder 
the origin of the dark “B’’ bile. It is this particular phase of the 
problem which has been of greatest interest. ‘To prove the validity 
of these views a series of animal experiments were undertaken which 
differed from those of Crohn, 7 in enabling us to carry on repeated 
observations for longer periods with the animal in the waking state. 

The questions that present themselves for elucidation are as 
follows: 

1. Does the deeply pigmented viscid bile originate in the gall- 
bladder? 


* The animal experiments herein recorded have been carried out in Prof. Bickel’s 
Laboratory at the Pathological Institute of the Charite Hospital, Berlin, during the 
winter of 1921-1922. The surgical operations were performed by Prof. Bickel, for 
whose kind assistance the writer feels greatly indebted. 
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2. Does the gall-bladder contract and empty its contents in the 
sense of any other hollow viscus, like the urinary bladder? 

3. Can the gall-bladder contract at all? 

4. What is the function of the gall-bladder? 

5. Is Oddi’s muscle a sphincter in the true sense of the word? 

6. What relation, if any, does it bear to the gall-bladder? 

7. Does magnesium sulphate, or any other chemical substance, 
produce a dilatation of the sphincter and simultaneously cause 
the contents of the gall-bladder to empty its contents, thus bring- 
ing into play Meltzer’s law of contrary innervation? 

The solution of the physiological problems that presented them- 
selves depended on the ability to obtain gall-bladder contents in 
dogs with the animal in a normal waking state. Crohn conducted 
a series of observations on narcotized dogs, in which he introduced 
methylene blue into the gall-bladder and studied the effect of 
various mechanical and chemical effects upon Oddi’s sphincter 
and their bearing on the gall-bladder. Later, Bassler, Luckett 
and Lutz’ observed the behavior of the gall-bladder during the 
course of laparotomies, the surgeon holding the gall-bladder between 
his fingers, while magnesium sulphate was applied through a pre- 
viously introduced duodenal tube. The objections, however, 
that presented themselves in both instances were that conclusions 
were drawn with the subjects under deep narcosis. The blockage 
of the reflexes could have been responsible for the lack of the 
stimulus to the gall-bladder when the ampulla of Vater was stimu- 
lated chemically by the application of the magnesium sulphate 
or other substances. 

It occurred to me that if such observations could be carried out 
with the animal in a normal state the conclusions thus drawn 
would be beyond criticism as to interference with the reflex arc. 
I therefore decided to establish a duodenal fistula and at the same 
time to introduce a foreign substance like a carmine emulsion into 
the gall-bladder, and when the animal recovered from the operation 
to inject through the duodenal cannula various chemicals and study 
their effects upon (a) the character of bile secreted; (b) character 
of gall-bladder contents; (¢) the character of the bile during the 
digestive period and during the period of rest; (d) the interchange 
of hepatic bile with the gall-bladder contents, and (e) duration 
of gall-bladder stasis. 

Animal Experimentation. The operation was performed as fol- 
lows: Under ether anesthesia the gall-bladder was exposed. The 
fundus was then grasped by a clamp and brought to the opening 
of the wound. The needle of a record syringe was then introduced 
into the gall-bladder and about 5 ce of its contents withdrawn. 
A carmine suspension made up to about the same consistency 
as the gall-bladder bile was then injected into the gall-bladder 
through the same needle, the quantity injected being the same 
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as that withdrawn. A single stitch was then introduced at the 
point of the puncture and the gall-bladder allowed to drop to 
its normal position. The second step of the operation consisted 
in making a duodenostomy in the second portion of the duodenum, 
opposite the ampulla of Vater. A metal cannula was then intro- 
duced into the duodenal opening and held in place by a double row 
of stitches. This cannula was then brought through the abdomi- 
nal wall by a puncture with a trocar and the wound was then 
closed. A small cork was introduced into the opening of the cannula 
so that there would be no constant leakage of the duodenal contents. 
The animal was then permitted to recover and for several days no 
observations were made. 

The observations were conducted as follows: The animal, with 
a fasting stomach, was placed upon an elevated stand, the cork 
removed from the cannula and the duodenal contents allowed to 
flow into a glass container intermittently for several minutes at 
atime. It invariably contained bile of a golden-yellow appearance. 
Microscopical examination of the centrifuged specimen of this bile 
did not reveal at any time the presence of carmine granules. After 
a number of these observations, 20 ce of a saturated solution of 
magnesium sulphate was injected through a soft-rubber catheter 
inserted into the duodenum through the metal cannula with the 
point directed upward. The catheter was then withdrawn and 
the cork promptly replaced. After an interval of two minutes the 
duodenum was again allowed to drain. Such observations were 
repeated at two-minute intervals and carried on as long as a half 
hour and longer. The injections were then again repeated and the 
duodenal contents collected and examined. 

At no time was there observed the appearance of carmine macro- 
scopically. Occasionally a few carmine granules could be found 
microscopically after feeding the dog. Observations were conducted 
daily, not only was magnesium sulphate used for intraduodenal 
injections, but also weak solutions of HCl and peptones. Later 
on we also introduced magnesium sulphate solution into the stomach 
of the dog by means of a stomach tube, using about the same con- 
centration. If the duodenal stopper was removed the pylorus 
became patent and most of the magnesium sulphate could be made 
to flow out of the cannula very rapidly, almost as fast as it was 
introduced into the stomach. At no time did it contain any 
carmine. The dog at all times was in excellent physical condition 
with the exception of the first day or two, and later did not seem 
to mind the injection of the various chemicals. After about four 
weeks’ study on the first dog, a second dog was operated upon in 
a manner similar to the first, but withdrawing the entire contents 
of the gall-bladder and refilling it with a carmine suspension (10 cc) 
so that the gall-bladder became moderately distended. After 
three days the second dog was subjected to observations similar 
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to those made on the first and carried on for ten days. During 
the fifth week a third dog underwent a similar operation, the entire 
gall-bladder contents being removed and substituted by carmine 
emulsion, this filling the gall-bladder completely. Observations 
similar to those described were carried out for one week. At the 
end of this period all of the three dogs were killed by the injection 
of chloroform into the heart. Death was instantaneous in each 
case. The periods of observations were six weeks for the first, two 
weeks for the second, and ten days for the third dog. 

The autopsy in each case revealed no inflammatory reactions 
around the gall-bladder as a result of the operation. There were no 
adhesions present around the cystic duct that would interfc.e with 
the outflow of the contents. The gall-bladder was removed intact 
and when held by the fundus the contents poured out freely. The 
gall-bladders were found normally filled. The contents in dogs 
Nos. 2 and 3 were made up of practically the entire carmine 
injected at the time of the operation; only a small amount of bile 
was found in the neck of the gall-bladder. Dog No. 1, in whom 
less than one-half of the amount was injected, still contained a 
small residue of the carmine, about 4 ce, showing that within 
six weeks there was no complete evacuation. 

Literature and Discussion. ‘The teachings transmitted through 
the older text-books in physiology attribute to the gall-bladder 
the function of a reservoir for the storage of the bile which comes 
down from the liver through the hepatic ducts in the fasting state 
and, during the active period of digestion, is discharged into the 
intestine. Stress is laid upon the concentration of the digestive 
ingredients of the bile and that with each stage of the digestion a 
concentrated bile is promptly supplied. More recent views hold 
that the act of emptying of the gall-bladder is produced by the 
reflex of the acid chyme entering the duodenum which causes 
relaxation of the sphincter at the ampulla of Vater, and through 
a reflex mechanism causes the gall-bladder to empty. Mann* in 
his discussion of the function of the gall-bladder subdivided it into 
three heads: (1) As a reservoir for storage of bile; (2) as a secretory 
organ; and (3) as a regulator to the flow of bile. 

ReEservork. The implausibility of the gall-bladder functioning 
as a storehouse becomes apparent when we consider that the total 
secretion of bile for twenty-four hours in a normal man may rise 
to 1200 to 1500 ce and the capacity of the gall-bladder is only 30 
cc, one-fiftieth capacity of the total volume secreted. In common 
duct obstruction due to calculi one never notices distension of the 
gall-bladder. Similarly, in the above mentioned experiments, a 
clear golden-yellow bile was invariably present in the fasting state. 
Through familiarity with the duodenal intubation we have come to 
learn that the bile flow is continuous even in the fasting state and 
that a steady non-intermittent flow can be noticed at all times. 


898 DIAMOND: EXPERIMENTAL STUDY OF MELTZER-LYON TEST 


CONTRACTION OF THE GALL-BLADDER. Through the valuable 
experiments of Bainbridge and Dale,'® wherein they study the motor 
phenomena and the innervation of the gall-bladder by means of 
a rubber balloon introduced into the fundus of the gall-bladder, 
and connected with a manometer which registered the variation 
and tone, we learn that the gall-bladder is capable of undergoing 
very faint rhythmical contractions and slight changes in tone. In 
their studies on the innervation of the gall-bladder they were able 
to demonstrate that stimulation of the splanchnics, especially of 
the right, causes relaxation in the tone of the gall-bladder, especially 
in the region close about the neck. Bainbridge and Dale noted 
that the marked increase in tone reported by Doyon" was dependent 
upon extraneous causes, especially upon the changes in the liver 
volume. The enlargement of the liver which is observed as a 
result of sympathetic stimulation caused by the intravenous 
injection of adrenalin simulated the gall-bladder contraction. 
The changes in the liver volume are merely dependent upon the 
rise in blood-pressure, the contrast being more marked when the 
animal is bled, thus producing a very low blood-pressure prior to 
the adrenalin administration. 

The parasympathetic effect which was obtained by a stimulation 
of the peripheral end of the vagus, especially of the left, was a 
slight augmentation in the tonal rhythm of the gall-bladder as noted 
with the manometer. Nostrong contraction similar to the muscular 
contractions of any hollow viscus was at any time noted. Neither 
is there any mention made of any observation on contrary inner- 
vation in the sense of Meltzer’s assertion. These observations of 
Bainbridge and Dale made in 1905 are in accord with those of Lieb 
and McWhorter,” who, in 1915, studied the contractibility and 
tonicity of the isolated gall-bladder with the aid of drugs. They 
found that stimulation of the parasympathetic apparatus with pilo- 
carpine and physostigmine produced increase in tone while atropine 
and adrenalin caused relaxation. 

One therefore finds from the painstaking research of Bainbridge 
and Dale and Lieb and McWhorter that the gall-bladder is incap- 
able of muscular contraction analogous to any other hollow viscus 
and that it is capable of only very slight changes in tonal rhythm 
which would be insufficient per se in causing the slightest evacuation 
of any of its contents. Our own experiments indicate the slow 
admixture of bile with the foreign substance and that foreign sub- 
stances may be retained for weeks in the gall-bladder though the 
animal be kept in a normal state and properly fed. 

SpHIncTER. While it is true that a sphincter at the ampulla of 
Vater exists and that it is capable of a slight tone, yet no one has 
been able to establish, in spite of the number of experiments carried 
out, any relation between this sphincter and the gall-bladder. Judd 
and Mann" report that the sphincter can withstand a pressure vary- 
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ing from 100 to 645 mm. of water and that the normal intraductal 
pressure, that is the secretory pressure of the liver, can withstand 
230 mm. water and that it rises in cholecystectomized dogs to 360, 
in which cases the common ducts increase somewhat in diameter 
and muscular thickness. 

One cannot speak of the sphincter as bearing a direct relation 
to the gall-bladder when we consider its anatomical situation. It 
is located several inches away from the neck of the gall-bladder. 

One must consider the sphincter as an organ bearing direct 
relation to the common duct and to the intraductal pressure, 
regulating the opening into the intestines according to the rate of 
flow as it comes down from the liver, dilating somewhat to accom- 
modate its rapid flow, which takes place in the digestive period or 
contracting when the flow disappears. The contraction of the 
sphincter is an important function, perhaps more important than 
the dilatation, and may be regarded as a protective measure to 
inhibit the regurgitation of the intestinal contents, food, digestive 
enzymes, and bile back into the biliary radicals and pancreatic 
duct. That the papilla of Vater is capable of contraction and that 
the contraction is an active process can be easily demonstrated by 
physical, mechanical or electrical stimulation of the papilla. The 
slightest faradization or passing the finger gently over it will cause 
a visible contraction and a raising of the papilla. 

In our experiments where the papilla of Vater was daily bathed 
with magnesium sulphate and other chemicals for a period of weeks, 
we could not produce any reflex effect upon the evacuation of the 
gall-bladder contents. Neither did we see the discharge of its 
contents to any appreciable degree during the digestive period. 

These may therefore be regarded as conclusive evidence as to 
(1) the absence of relation between the sphincter papilla and the 
gall-bladder, (2) the absence of reflex mechanism or contrary 
innervation between the sphincter papilla and the gall-bladder, 
whether (a) during the digestive period or (b) induced chemically 
by magnesium sulphate, etc. 

Many clinical data have recently been accumulated, particu- 
larly by Dunn™ and Dunn and Connell, where the typical 
ABC sequences were obtained in cases with cholecystectomized 
individuals, impacted cystic ducts, and in a case of hepato-duo- 
denostomy, where the gall-bladder and the common duct and all 
the large biliary radicals were absent, including even the sphincter 
papilla where a new anastomosis was made between the remnant 
of the hepatic duct and the duodenum. Similar changes in the 
physical characteristics of the bile were obtained by these observers 
when the magnesium sulphate was applied to distant parts of the 
intestine, in one instance as far as 32 cm. into the jejunum, and 
in others through application into the rectum and colon. These 
data further tend to invalidate the relation between (1) the sphincter 
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papilla and the gall-bladder, and (2) the application of Meltzer’s law 
of contrary innervation to these organs. One must look elsewhere 
for the cause of the changes of the physical characteristics of the 
bile, and therefore the utilization of Lyon’s test for diagnosis and 
therapy of biliary pathology becomes untenable. 

Conclusions. 1. The function of the gall-bladder may be 
regarded merely as a slight overflow receptacle in the nature of a 
diverticulum of the common duct, devoid of contractile powers, 
which is merely able to receive small quantities of bile whenever 
the intraductal pressure rises higher than usual, the emptying of 
the gall-bladder being purely a passive act dependent upon mechani- 
cal factors. It is obvious that it never empties itself completely 
in the manner of any other contractile hollow viscus, but that occa- 
sionally small quantities may escape. 

The retention of the carmine suspension in toto for about a 
week without any admixture of bile with the exception of a small 
quantity at the neck, and the presence of some carmine in the 
fundus of the bladder after six weeks when cnly one-half of the 
contents of the gall-bladder were replaced by carmine, prove the 
slow filling and emptying, the slow interchange of bile between 
the ducts and the gall-bladder. 

That the gall-bladder possesses no special function may be 
adducted: (1) From the above experiments and also from Crohn’s, 
whose results as regards retention of foreign substances introduced 
into the gall-bladder for long periods at a time were analogous; 
and (2) from the anatomical fact that certain species of animals 
like the horse, elephant and others have no gall-bladder and that 
it may be congenita!ly absent in man; and (3) that no untoward 
results or any pathological alteration were ever noted in the vast 
number of cholecystectomized individuals. 

2. The sphincter Vateri bears no relation to the gall-bladder, 
either anatomically or physiologically. It does not form part of 
the gall-bladder structure. It is situated several inches from the 
gall-bladder. The experiments carried on by the writer failed 
to prove through stimulation of the sphincter any effect upon 
the gall-bladder contraction or evacuation of its contents. The 
experiments were conducted with the animal in the waking state 
and numerous observations were carried on daily, in one dog for 
a period of six weeks. 

Clinical observations of Dunn, where the ABC bile sequences 
were obtained in cholecystectomized individuals and cystic duct 
blockage, and in the absence of the common duct and all bile 
radicals where a hepatoduodenostomy existed, further tend to dis- 
prove the selective action of magnesium sulphate upon the sphincter 
papilla and through it any contrary innervation causing contrac- 
tion and evacuation of the gall-bladder. 
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COLLECTED PAPERS FROM THE WASHINGTON UNIVERSITY SCHOOL 
oF Mepicine. Vou. I, 1921. Pp. 1079; 347 illustrations. St. 
Louis: C. V. Mosby Company, 1923. 


EXCELLENT as are the individual articles contained in this book, 
interesting as they may have been when they appeared in current 
literature, there seems to be little excuse for the gathering of them 
together in book form. Each article is available in the journal 
of its original publication and it would be referred to in that place 
by anyone desiring to read it. One can scarcely picture any 
physician purchasing the present volume, and indeed it will be of 
little value even to a medical library. The object of such a publi- 
cation as is stated in the preface is to present primarily to the alumni 
of the institution the most recent contributions from that institution 
to medical research and experience. This object is certainly 
achieved and the contents of the book should make the alumni 
proud of the institution. Z 


TUBERCULOSIS IN INFANCY AND CHILDHOOD. By J. CLAXTON 
Gittincs, M.D., Professor of Pediatrics in the Graduate School 
of Medicine, University of Pennsylvania; FRANK CRrozIER 
KNowLES, M.D., Professor of Dermatology in the Jefferson 
Medical College; and P. C. M.D., Associate 
Professor in Surgery, Schocl of Medicine University of Penn- 
sylvania. Pp. 273; 23 illustrations. Philadelphia: J. B. Lip- 
pincott Company, 1922. 


Tuts book is composed of a series of lectures given at the Child- 
ren’s Hospital under the auspices of the Philadelphia Pediatric 
Society. It is destined to give to the general practitioner in a 
short comprehensive way all the essential elements necessary in 
recognizing and treating tuberculosis in all its phases in early life. 
The subject matter is clear and concise, beginning with a general 
chapter in which are considered the various subjects as: Types of 
tubercle bacilli, and their relative importance, childhood infection 
and immunity, modes of infection and so on. Other chapters are 
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devoted to the importance of a careful history, pointing out salient 
focal and constitutional symptoms combined with the physical 
examination. The value of various tuberculin tests is given. The 
various forms of tuberculosis found in early life are dealt with in 
full, including a separate chapter upon tuberculosis of the skin 
and another upon tuberculosis of bones and joints. The chapter 
upon miliary and generalized tuberculosis and meningitis is espe- 
cially full and comprehensive, as well as the chapter upon the 
treatment of the tuberculous child. The book is well written 
and well deserving of a prominent place in the contributions upon 
tuberculosis. It is of special value to the general practitioners for 
whom the book was designed. Kk. 


Durr House Papers. Vor. I. Edited by Epmunp I. Spriaas, 
M.D., F.R.C.P. Pp. 387; 197 illustrations. London: Oxford 
Medical Publications, 1923. 


Tue publishing in book form of scientific articles which have 
already appeared in current literature may be desirable from the 
point of view of the laboratory or institution from which they 
originated, but can be of little interest or value to the profession 


at large or even to medical libraries. The collection in book form 
serves to demonstrate the activities of the institution and can be 
employed for distribution to benefactors but the gathering together 
of heterogeneous articles in a book can serve no useful scientific 
purpose. In the volume under discussion there are articles on the 
gastro-intestinal tract, diabetes, pancreatic insufficiency, sprue, etc. 


P. 


PRINCIPLES AND PRACTICE OF X-RAY TECHNIC FOR DIAGNOsIS. 
By Joun A. Metzcer, M.D. Roentgenologist to the School for 
Graduates of Medicine, Medical Department, University of 

« California, Southern Division, Los Angeles. Pp. 144; 61 illus- 
trations. St. Louis: C. V. Mosby Company, 1922. 


In this manual the author has concisely presented some of the 
fundamentals of roentgen-ray technic. The photographic repro- 
ductions are unusually good. These with the aid of the text gives 
one a very good idea as to the positions in which various parts of the 
body are examined. Most of the positions are more or less stand- 
ardized, but in others, the author has presented his own technic, 
and these may vary somewhat with different workers. In addition 
to the preparation of the patient, the author gives his table of 
exposure for each examination, which will be of considerable help 
to one unfamiliar with this type of work. . 
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CEREBROSPINAL iN HEALTH AND IN Diskase. By A, 
Levinson, B.S., M.D., Associate in Pediatrics, Northwestern 
University Medical School. Second edition. Pp. 267; 69 illus- 
trations, including 5 colored plates. St. Louis: C. V. Mosby 
Company, 1923. 


In the four years since his first edition the author has brought 
his monograph up to date. Thirty-six pages and thirteen illustra- 
tions have been added. Indications and contraindications for 
lumbar puncture are tabulated and the method of cistern puncture 
is described in brief. Recent advances in chemistry of spinal fluid 
are incorporated in the new chapter of physico-chemical properties. 
The cytology is more accurately described and recent studies of dis- 
eases are added. Very little new has been added on treatment and 
no mention is made of the therapeutic value of spinal drainage. 
The bibliography has also been brought up to date. This mono- 
graph is a valuable one to the laboratory worker, student and 
clinician alike and enables one to obtain all the essential informa- 
tion of the subject. B. 


GRUNDRISS DER HyproTHERAPIE. By Dr. Watrer Kress, 
Chefarzt des Landesbades der Rheinprovinz in Aachen. Second 
edition. Pp. 149; 10 illustrations. Bonn: A. Marcus & E. 
Weber, 1923. 


A sHoRT treatise on: (1) The effect of hydrotherapy on various 
physiological functions (15 pages); (2) the technic of various 
hydrotherapeutic methods (47 pages); (3) its application in various 
diseases (83 pages). Kk. 


PracticaAL BAcTERIOLOGY, BLoop Work AND ANIMAL PARASITOL- 
oay. By E. R. Srirt, A.B., Pu.G., Sc.D., LL.D., Rear Admiral, 
Medical Corps, and Surgeon-General, U. S. N., ete. Seventh 
edition. Pp. 15 and 766; 203 illustrations. Philadelphia: P. 
Blakiston’s Son & Co., 1923. 


Or today’s various laboratory manuals none could be less easily 
dispensed with than this one. It continues to astonish the grate- 
ful user with the amount and variety of accurate information con- 
densed in small space and presented in easily available manner. 
Since its last review in this Journal (1918, 155, 133), the volume 
has been increased by over 200 pages, 132 of which were added in 
this seventh edition. This has permitted the addition of “a sum- 
mary of the subject of nutrition,” a fuller treatment of methods 


a 


CALMETTE: TUBERCLE BACILLUS INFECTION 905 


of immunity, the protozoa and mosquitoes, a large number of 
new tables, description of flocculation tests for syphilis, ete. By 
a typographic error in the table of contents, the pagination of 
Chapters XXXVI and XXXVII has not been altered from the 


sixth edition. Kk. 


TONSILLECTOMY BY MEANS OF THE ALVEOLAR EMINENCE OF THE 
MANDIBLE AND A GUILLOTINE, WITH A REVIEW OF THE COL- 
LATERAL Issues. By GREENFIELD StuperR, M.D., F.A.CS., 
Clinical Professor and Director of the Department of Rhinology, 
Laryngology and Otology, Washington University School of Medi- 
cine. Pp. 176; 90 illustrations. St. Louis: C. V. Mosby Co., 1923. 


Iv is with a great deal of enthusiasm that we welcome the writer's 
publication on tonsillectomy. “The Sluder operation” for the 
removal of tonsils has been tried and tested throughout the world, 
until its importance in the field of laryngology has been firmly 
established. It has become one of the modern standard operations 
and it is right and proper that its author should see to it that the 
proper technic be plainly set before the laryngological world. In 
doing this, the writer has gone carefully into the whole tonsillar 
question, though the surgical part of the monograph is limited 
to the technic of the Sluder operation and the removal of adenoids 
by direct visions, the latter subject being written by Dr. I. D. 
Kelly. A very important part of the book is the chapter on physi- 
ology and general pathology of the tonsil, written by Arthur 
W. Proetz. Although we cannot agree with some of the views 
expressed, this review of the tonsil question is really one of the 
most carefully written articles on the subject. One of the most 
impressive features of the book is the apparent study that the 
author has made of the literature on the subject, and the room 
given to the opinion of other authorities. There is a fairly com- 
plete appended bibliography. The work is profusely illustrated, 
the large majority being original microphotographs and drawings. 
We recommend this book to the beginner and to the skilled special- 
ist; the general practitioner will find much of interest in its pages 
the mature utterance of one of the world’s great specialists. 


W. 


TUBERCLE BaciLLuUs INFECTION AND TUBERCULOSIS IN MAN AND 
ANIMALS. By ALBERT CALMETTE, Associate Director, Pasteur 
Institute, Paris. English translation by W. B. Soper, Saranac 
Lake, and G. H. Smiru, School of Medicine, Yale University. 
Second edition. Pp. 714; 56 illustrations. Baltimore: Williams 
& Wilkins Company, 1923. 

Tuts is a splendid translation of a very worthy book. The 


author has built a monument on the subject of tuberculosis by 
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virtue of his intimate knowledge of the subject. It includes not 
only the researches of the author and his pupils, but in addition 
a summary of our knowledge of tuberculosis. Beginning with its 
history, he traces its development, and takes up every conceivable 
point, with the result that a complete book has been attained. 
The physician, the veterinarian, the laboratory investigator and 
the preventive worker will find the book equally important and 
equally suggestive of ideas. The illustratiors, particularly the 
full color plates, are a strong asset to the text. J. 


INFECTION AND Resistance. By Hans Zinsser, M.D., Professor 
of Bacteriology and Immunity, Harvard Medical School. Third 
edition. Pp. 666; numerous illustrations. New York: Mac- 
millan Company, 1923. 


Auttnovcn Prof. Young’s chapter on Colloids has been omitted 
from this edition, it is eighty-one pages longer than the second, 
which appeared in 1919. This is brought about both by small 
additions throughout the book and by the revision and increase 
of the chapters on anaphylaxis and practical therapeutic methods 
and theories, with new chapters on iso-antibodies and the nature 
of antibodies. In spite of a certain obscurity of style, which 
makes a complex subject doubly difficult to read, this new edition 


should be welcomed by student and teacher alike. k. 


Tne Antiquity oF Disease. By Roy L. Moopy, Associate Pro- 
fessor of Anatomy in the University of Illinois. Pp. 148; 36 
illustrations. Chicago: University of Chicago Press, 1923. 


One of the few complaints to be made about this latest contri- 
bution to the University of Chicago Science Series is that it is much 
too short. Although the author is a well-known authority on the 
subject (he is also the editor of Ruffer’s Studies in the Pal@opathol- 
ogy) and has selected wisely, it has not been possible, and probably 
not even attempted, to give a clear picture of the comparative 
pathology of the ages within such small scope. The glimpses 
afforded into the beginnings of disease, fossil pathology and primi- 
tive human pathology and surgery, should, however, furnish 
ample stimulus to the reader to go further into this fascinating 
field. 

The pictures of the oldest known bone tumor (a hemangioma of 
a dinosaur) and oldest known fracture (a transverse break of the 
radius of a Permian reptile) inevitably lead one on to neolithic 
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evidences of fracture and bone tuberculosis, prehistoric tre- 
phines, early Egyptian spondylitis, schistosomiasis, splenomegaly, 
described in the final chapters. It is interesting to know that 
although bacteria are among the oldest inhabitants of the earth, 
and may even have initiated life on this earth by being carried 
from distant planets on meteorites, they were not for ages con- 
nected with disease. “Disease was not present in the earliest 
times of the earth’s history”’ and “it is only after the great Coal 
Period that infeeted wounds are found.” Surely more attention 


to such studies and to the cognate subject of the history of medi- 
cine will not only afford pleasant reading to the modern medical 
man, but will develop a perspective capable of rendering material 
aid in defeating the various cults that now hamper medical practice. 


OvuTLINES OF MepicaL ZoéLocy. By R. W. Heaner, W. W. 
Cort and F. M. Root, of the Department of Medical Zoélogy, 
School of Hygiene and Public Health, the Johns Hopkins Uni- 
versity. Pp. 175; 21 plates. New York: Macmillan Company, 
1923. 


Tuts small hand-book is intended for the use of public health 
officers, students and physicians, especially those practising in 
tropical or semitropical countries. For greater simplicity, man) 
of the lesser known species of parasites have been omitted. Its 
three parts consider: (1) Protozoa parasitic in man; (2) worms 
parasitic in man; (3) arthropods of medical importance. The 
material is well presented and should prove useful to workers in 
this field. kK. 


Bactrertotocy (A Stupy or MicroOrGANISMS AND THEIR RELA- 
TION TO HuMAN WELFARE). By H. W. Conn, Pu.D., formerly 
Professor of Biology at Wesleyan University and Bacteriologist 
of the State Board of Health of Connecticut; and Harotp J. 
Conn, Pu.D., Soil Bacteriologist at the New York Agricultural 
Experiment Station. Pp. 441; 48 illustrations. Baltimore: 
Williams & Wilkins Company, 1923. 


Tue authors present the scope of the book in a descriptive sub- 
title as “Discussing the History of Bacteriology, the Nature of 
Microérganisms and Their Significance in Connection with Path- 
ology, Hygiene, Agriculture and the Industries.” The history of 
bacteriology is presented in a most interesting manner and should 
tend to give the beginner in bacteriology the proper perspective. 
The various activities of microérganisms, their relations to the 
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fertilicy of the soil to the various industries and to Public Health 
are discussed in a style which will hold the reader’s attention and 
with detail enough to broaden the viewpoint and to win the 
student’s profound respect for this young science. A section on 
Pathogenic Microérganisms records briefly the facts necessary for 
a first acquaintance with this subject. The introduction of Plant 
Bacteriology and its relation to certain plant diseases rounds out 
the work. The book is well adapted for collegiate courses in 
general bacteriology. S. 


A Manvav or ArtirictAL Resprration. By Carr. G. R. G. 
FIsHER, with the American Red Cross overseas during the World 
War; Director, Bureau of First Aid, Northern Division, A. R. C.; 
Director of Accident Prevention and Instructor in First Aid 
to Industries and Civic Organizations of the City of Omaha, 
Nebraska. Pp. 80; 22 illustrations. Boston: The Stratford 
Company, 1923. 


Tuts small brochure will give to the teachers of first aid a man- 
ual which can be used for a text-book in teaching artificial respi- 
ration. It is well illustrated and the subject matter is accurately) 
presented. M. 


‘wRONIC FaticvE Introxication. By Epwarp H. Ochsner, 
B.s., M.D., F.A.C.S., Attending Surgeon, Augustana Hospital; 
President-elect, Illinois State Medical Society. Pp. 143. New 
York: G. E. Stechert & Co., 1923. 


Tue author takes for his theme the chronic fatigue intoxication, 
a chronic systemic disorder, which is produced as a result of accu- 
mulation in the tissues of excessive amounts of fatigue material. 
In the monograph he proceeds to show how the present-day indi- 
vidual, under the stress and strain of modern life, may develop a 
large number of symptoms which manifest themselves in as many 
ways as such a pleomorphic disease as syphilis, and which will 
eventually lead to a large variety of chronic degenerative diseases. 
The appearance of a book such as this from the pen of a surgeon 
should not be considered as a reflection on the internist, but rather 
it should rebound to the honor of one who has the ability to appre- 
ciate and to recognize this heretofore inadequately described 
affliction. M. 
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Cause of Death in Intestinal Obstruction.—BrinGLe (Lancet, 1923, 
205, 63) says that cause of death in intestinal obstruction is still a 
subject for debate. Three theories have been advanced: infection; 
absorption of toxins from the obstructed intestines; and depletion of 
systemic circulation and cerebral anemia. Research work has shown 
that the principal factor in causing death in intestinal obstruction is a 
toxin which is developed chiefly in the duodenum, and although not 
absorbed from the normal intestine, is absorbed under the conditions 
which prevail in obstruction. The exact chemical composition of the 
toxin is still under dispute, but it is almost certainly of the nature of 
the toxic bodies derived from protein disintegration. The exact mode 
of production of the toxin is also undecided but probably the presence 
of pancreatic secretion, and in lesser degree the activities of bacteria 
are necessary for its production. Clinical observations and experience 
agree with these experimental findings. 


Radiography in the Examination of the Urinary Tract.—SuTHER- 
LAND (Jour. Radiol., 1923, 4, 221) says that much interest has been 
expressed regarding the findings and technic in the roentgenological 
examination of the urinary tract. One thousand consecutive histories 
were studied, in which the urinary tract had been examined roentgeno- 
logically. In these cases, a total of 75 calculi were found by eystoscopic 
and surgical examination, 41 in the kidney, 24 in the ureter and 10 
in the bladder. The section on roentgenology reported 37 of the 41 in 
the kidney, 14 of the 24 in the ureter and 6 of the 10 in the bladder. 
Thirty-one shadows diagnosed from roentgenograms in the kidney 
areas as calculi or suggestive of calculi were ruled out, or were not 
found at cystoscopic examination. Six of the 10 calculi found in the 
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ureters had been reported by the section as phleboliths. Phleboliths were 
reported in 376 patients. Shadows were often seen in the roentgeno- 
grams of areas embracing the urinary tract, which were not seen in sub- 
sequent re-rays of the same areas. Eliminating the rare passing of a 
stone, the conclusion must be that these shadows were cast by small 
concretions or particles of insoluble matter in the bowels. Several 
cases have been seen in which small warts on the skin have cast shadows, 
which were difficult to distinguish from calculi. Roentgenological evi- 
dence, therefore, cannot be accepted as final, but should be checked up 
by urological investigation and correlated with the clinical evidence. 


Chronic Mastitis.—Krynes (Brit. Jour. Surg., 1923, 11, 89) says 
that the breast is a secreting gland which shows periodical activity 
from birth to menopause. The normal non-lactating breast has no 
outlet through the nipple for the discharge of its secretions. Secretion 
must, therefore, be balanced normally by reabsorption. Chronic 
mastitis is manifested by dilatation of ducts and acini, accumulation 
in them of the products of epithelial activity, infiltration with lympho- 
cytes, fibrosis and epithelial changes. Distribution of all these is ver) 
erratic. Chronic mastitis, more common in women, first appears in 
second decade, but is most often seen in the fifth. Chronic mastitis 
is not bacterial in origin, toxemic or traumatic. The cause of chronic 
mastitis is probably to be found in chemical irritation, due to stagnating 
secretions and epithelial débris. Chronic mastitis, though very often 
associated with carcinoma, has not been proved to be pre-cancerous. 


A Case of Heart and Respiratory Failure in High Spinal Anesthesia 
(Saved through Heart Massage).—Puitopowicz (Zentralbl. f. Chir., 
1923, 24, 961), a lawyer, aged sixty-five years, showed signs of hematuria 
of five years standing, with marked myocarditis, arrhythmia, deep bron- 
chitis, and emphysema. The left kidney was involved by an immov- 
able mass, the size of a child’s head. The urine showed macroscopical 
blood. Hypernephroma without evident metastasis was the diagnosis. 
General anesthesia was contraindicated, local anesthesia was not 
feasible in this individual case; spinal anesthesia with stovaine and 
strychnine alone remained. During the abdominal opening, the patient 
took one deep breath, and did not regain heart action and respiration 
after injection of the usual restoratives. The writer grasped the apex 
of the heart, and gave routine massage. After one minute, the heart 
began to beat slowly and faintly; gradually, respiration was restored, at 
first Cheyne-Stokes in type. With an experience of 2000 cases of spinal 
anesthesia, this was the author’s first irregularity. The operation was 
completed and uneventful convalescence occurred. 

End-results in Malignant Disease of the Testes.—CoLry (Ann. Surg. 
1923, 78,370) says that the number of permanent cures following surgical 
removal of the testicle for malignant disease is comparatively small, 
the proportion being not over 5 to 10 per cent. This number of cures, 
in his opinion, is not sufficiently increased by the radical operation 
of removal of the retroperitoneal glands by the abdominal route, to 
warrant the very considerable risk of such an operation. Long con- 
tinued systemic treatment with the mixed toxins of erysipelas and 
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Bacillus prodigiosus, combined with thorough radiation of the abdo- 
men and supraclavicular glands by radium or roentgen-rays offers a 
far better hope of permanent cure than any form of operative treat- 
ment alone. If one waits after operation until a recurrence has taken 
place, marked regression of these recurrent tumors and in some cases 
complete disappearance may be expected from the radium treatment. 
In the great majority of the cases the regression or disappearance will 
prove only temporary and death from extension of the disease will 
occur. 


Metastatic Hypernephroma.—Gisson and BLoopGoop (Surg., Gyn. 
and Obst., 1923, 37, 490) say that hypernephroma is a comparatively 
rare condition. Bone is a tissue of predilection for this tumor. The 
pathogeny of the hypernephroma is still sub judice. Metastasis to 
bone is chiefly ria the blood stream. The bony metastasis is some- 
times the only metastatic focus. Complete skeletal roentgenographical 
examination should be made in every suspected case. While mainly 
a lesion of later middle life, it is found in the young. The malignancy 
of the condition varies enormously. <A solitary bone metastasis may 
be extirpated with good ultimate result. In the presence of cachexia 
or multiple bone metastases, palliative measures only are advisable. 


Quantitative Studies in Syphilis from a Clinical and Biological 
Point of View.—Forpyce, et al. (Am. Jour. Syph., 1923, 7, 444) says 
that analyses of the blood for its arsenic content after intravenous 
injections of silver arsphenamine were made in 299 specimens obtained 
from 214 patients. It was found that 56.4 per cent of the arsenic 
injected localizes outside the blood stream immediately after completion 
of the injection. Observations made at intervals of from five minutes 
to one day show that there is a gradual lowering of the arsenic equilib- 
rium in the blood based on average values. Observations made after 
a period of one day show first a marked increase in arsenic content, 
and then a gradual diminution at later intervals based on average 
values. 


Chancre of Lip.—PARoANGIAN and GoopMan (Am. Jour. Syph., 
1923, 7, 563) cited a number of case histories showing the difficulty 
of diagnosis in chancre of the lip. As the authors see the mae the 
physician first consulted has the ultimate fate of the case in hand. 
If syphilis is not suspected, and the cases cited seem to pect ‘that it 
is not, the patient goes through the generalized period of syphilis, 
and all that pertains to it. The benign appearance of early lip chancre 
is certainly deceptive, or else the physician is loath to consider the 
possibility of such a diagnosis. In most instances, the picture of lip 
chancre as ordinarily illustrated in text-books seems a terrible lesion 
indeed, and one which could never be overlooked. Unfortunately, 
the lip chancre of syphilis does not always follow the text-book, and 
as the author’s photographs show, many a harmless lesion harbors 
the spirochete of syphilis, and unless checked by the proper treatment, 
the course of syphilis runs on. The dark field and the Wassermann, 
but above all clinical acumen and experience are needed for the diag- 
nosis and ultimate abatement of the process of syphilis in the patient 
with lip chancre. 
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The Administration of Insulin by Inunction.—<As a result of experi- 
ments on rabbits, TeLrer (Brit. Med. Jour., April, 1923, p. 715) 
concludes that insulin can be introduced into the blood stream by 
inunction. This method of administration necessitates the use of 
much larger quantities of the drug than those required to produce 
comparable effects by subcutaneous injection; however, the results 
suggest that in this method crude insulin extracts might be utilized. 
As the cost of isolating the drug in a pure and active state for the 
purposes of hypodermic medication is so great as to restrict seriously 
its application on a large scale, it is possible that more liberal use of 
cruder materials might with advantage be made by means of inunction. 


Serological Factors of Natural Resistance in Animals on a Deficient 
Diet.—Smitu and Wason (Jour. Immunol., 1923, 8, 195) state that the 
sera from animals which had been maintained upon a rickets-producing 
diet show certain differences when compared with sera from normally 
fed animals. The outstanding feature is the marked difference in the 
bactericidal titers; values for the most active sera among the rachitic 
rats being well below the lowest values secured for the normal animals. 
The complement titrations show but little variation, and there appears 
to be little if any correlation between complementing activity and the 
bactericidal values of the serum. The phagocytic indices, while sub- 
ject to considerable variation within each group, appear in general 
somewhat lower among the animals fed upon the deficient diet. It 
is of particular interest that these serological titrations upon the group 
of rats which had been upon a deficient diet failed entirely to show 
any consistent difference which could be correlated with the anatomical 
findings reported by Powers (Johns Hopkins Hosp. Bull., 1922, 33, 
125). Both groups, those which actually showed rickets and those 
which, because of radiation, failed to show rickets, were essentiall) 
alike in regard to the reactivity of their sera. It is not suggested 
that these changes may be fundamental or that they may be directl) 
associated with the defective diet. It is indeed much more probable 
that they are indirect, being dependent upon a modified cellular activity 
induced by failure to provide a proper regimen. Observations quite 
similar to those have been made upon a large series of rats which 
have been put upon defective diets in various respects. In not all 
cases have the results been comparable to those here reported, but the 
general outcome of the experiments has been quite analogous to the 
findings in this particular series. 
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Etiology of Dengue Fever.—CuHANDLER and Rice (Am. Jour. Trop. 
Med., 1923, 3, 233) describe an epidemic of dengue of unprecedented 
proportions originating in Galveston in June, 1922, which spread over 
all of eastern and central Texas and into neighboring states. Between 
500,000 and 600,000 cases were estimated to have occurred in Texas. 
The authors state that the organism of dengue, shown by previous 
workers to be a filtrable virus in the blood plasma, has been suspected 
of being a Leptospira on account of a supposed relationship of the 
disease to yellow fever. This relationship is probably overemphasized. 
Dark-field examination of blood smears, inoculations into guinea- 
pigs, mice and monkeys, and attempts to cultivate the organism in 
media used for Leptospire, all gave negative results. Negative find- 
ings, in blood, in inoculated animals (particularly guinea-pigs), and 
in cultures; the usual absence of liver and kidney involvements; the 
fact that the relationship of dengue to yellow fever has been over- 
emphasized; and the viability of the virus in blood kept in an ice chest 
after removal from the host (according to Cleland, Bradley and 
MacDonald) led the authors to believe it improbable that the organism 
of dengue is a Leptospira. Previous experimental work and epidemio- 
logical evidence point to Aedes agypti (Stegomyia fasciata) as the 
principal transmitter of dengue, this species being replaced principally 
by Aedes (Stegomyia) scutellaris in Formosa. Culex quinquefasciatus 
(fatigans) has been incriminated on very slender evidence. The 
Texas epidemic was accompanied by an unprecedented scourage of 
Aedes agypti, and the epidemiological evidence points | ory strongly 
to the agency of this mosquito in transmission, and suggests that 
Culex quinquefasciatus played a very minor part, if involved at all. 
Transmission experiments carried out with Aedes @gypti were success- 
ful in 4 out of 6 cases; the mosquitoes succeeded in transmitting the 
disease in from twenty-four to ninety-six hours after feeding on patients 
in the second to fifth days of the disease. The incubation period in 
experimentally infected cases, both when bitten by infected mosquitoes 
and when inoculated with a patient’s blood, varied from four days 
and two hours to six days and twelve hours. 


Indices of Nutrition.—CLARK, SYDENSTRICKER and Couns (Pub. 
Health Rep., 1923, 38, 1239) summarize an extensive and apparently 
carefully made study as follows: 

1. For the purpose of comparing different indices of nutrition, a 
group of 506 children who had the following qualifications were selected 
from much larger numbers: (a) Native white of native parentage and 
native grandparents; (b) no physical defects; and (¢) nutrition “ good”’ 
or “excellent” as judged from clinical evidence. 

These children were selected after careful physical examination as 
being in good health so far as the medical examiner (United States 
Public Health Service) could determine. 

2. Three standards of weight were applied to them. It was found 
that according to the Wocd standard (height-weight-age tables), 20 
per cent of these children were more than 10 per cent underweight; 
according to Dreyer’s standard (stem length and chest circumference 
tables), 13 per cent of the children were more than 10 per cent under- 
weight; and according to Pirquet’s “ pelidisi”” method, 17 per cent had 
pelidisi of 94 or less and were underweight according to this standard. 
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3. A cross tabulation was made to ascertain whether children under- 
weight according to one standard were underweight according to other 
standards. Although the percentage of children who were under- 
weight did not vary greatly when different standards were applied 
(13, 17, and 20 per cent), many individuals classed as underweight 
by one standard were classed as normal or, in a few cases, overweight, 
by one or both of the other standards. Out of 506 children, 210 were 
classed as underweight by one or more of the three standards used; 
of these 210 cases, all three standards agreed on 15 cases as being under- 
weight. 

These children were selected as the best specimens of health that 
could be found among school children. In spite of this fact, one- 
fifth of them were underweight according to the standard most fre- 
quently used in school health work in the United States. 

Physiological Effects of High Temperatures and Humidities With 
and Without Air Movement.—Sayers and Harrinetron (Pub. Health 
Rep., 1923, 38, 1616) made an experimental study of this subject 
which is summarized by the authors as follows: 

A. Remaining at rest in saturated air at 913° F. for one hour, 

With no air movement caused — 

1. An increase in body temperature; 

2. A moderate increase in pulse-rate; 

3. Profuse sweating; 

4. After effects of dizziness and weakness. 

With air movement caused 
1. Slight or no increase in body temperature; 

2. Slight increase in pulse-rate; 

3. Slight perspiration; 

4. No after effects; 

5. No ill effects at any time; but the noise of the fan was 
annoying. 

B. Remaining at rest in saturated air at 95° F, for one hour, 

With no air movement caused— 

An increase in body temperature; 
A marked increase in pulse-rate; 

3. Very profuse sweating, clothing being saturated with 
perspiration and sweat in shoes of all subjects; 

4. Dizziness on movement, and increase in depth and rate 
of respiration (puffing somewhat on slight movement); 
chilly sensations in some subjects. 

With air movement (250 to 600 linear feet per minute) caused 

1. Slight or no rise in body temperature; 

2. Slight or no rise in pulse-rate; 

3. Profuse sweating, but not sufficient to wet all clothing; 
4. No untoward symptoms in subjects other than profuse 
sweating. 

C. Remaining at rest in saturated air at 96° F., still and moving, 
caused the subjects to experience symptoms practically the same as 
those felt in still or moving saturated air, respectively, at 95° F. 

DD. Remaining at rest in saturated air at 983° F. jor one hour, 
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With air movement caused — 

1. An increase in body temperature; 

2. An increase in pulse-rate (in one case to 183); 

3. Very profuse sweating, clothing being saturated (sweat 
could be poured from shoes); 

1. Dizziness on movement. All felt that little work could 
be done at this temperature and that the conditions 
were much worse than in moving saturated air at 95° F., 
but not as bad as moving saturated air at 100° F. 

EK. Remaining at rest in saturated air at 100° F., 
With no air movement caused 

1. A marked rise in body temperature, which reached 
102.3° F.; 

2. A marked rise in pulse-rate, varying in different subjects 
more 152 to more than 175; 

3. Profuse sweating, the shoes being partly filled with per- 
spiration; 

1. Early appearance of dizziness, weakness, and persistence 
of symptoms for about one hour after test. The test 
was very trying. 

With air movement (200 to 800 linear feet per minute) caused — 

All the above symptoms, and no subject remained a full 
hour. 

The untoward effects upon man of almost saturated air with tem- 
perature above 90° FP. and below 98° F. are much less when the air is 


moving than when it is still. Further, the output or work that can 
be done is greater when the air is moving than when it is still, with 
the above temperature and humidity. 

No beneficial effects were found by moving saturated air at 98.6° 
or 100° F., even at high velocities; and there was apparently some 
disadvantage. 


A Possible Explanation of the Absence of Bubonic Plague in Cold 
Countries.—Ropertson (Pub. Health Rep., 1923, 38, 1519) concludes 
his study as follows: 

“The more obvious conclusions to be drawn from this discussion and 
these tables are as follows: (1) Bubonic plague is essentially a disease 
of hot climates, and, having been introduced into tropical countries, 
it tends to persist indefinitely; (2) outside of the immediate Tropics, 
this disease is rather definitely limited in the extent to which it will 
spread; (3) in countries with a mean midwinter temperature of 45° F. 
or below, bubonic plague is occasional, accidental, and distinctly self- 
limited, and it seems possible for it to occur in the colder regions only 
for short periods under unusual conditions. 

“This study appears to me to sustain the deduction that the seasonal 
prevalence of fleas regulates the spread of bubonic plague; otherwise 
it becomes necessary to find at least some equally reasonable explanation 
for the absence of bubonic plague in cold countries. 

“Any estimate of the practical results that would ensue from a deter- 
mination of the correctness of the theory advanced in this article and 
the conclusions drawn therefrom must await confirmation by an actual 
and comparative flea survey of any given locality.” 
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Cicatricial Stenosis of the Esophagus Caused by Commercial Lye 
Preparations.—CierrrF (Jour. Am. Med. Assn., 1923, 80, 1600) reports 
a number of cases in which, as in practically all cases of esophageal 
stenosis resulting from lye preparations, an analysis of the circumstances 
attending the ingestion of the alkali revealed several points of interest. 
The swallowing was practically always accidental, the lye, in powder 
or solution, having been left in reach of the child, or put on the kitchen 
shelf with other containers and mistaken for one of these. Sometimes 
it was a residue adhering to a cup which had been used for measuring 
the lye. This apparent carelessness was due to a lack of knowledge of 
the highly poisonous nature of all lye preparations. Since lye may be 
purchased anywhere, and since the labels on the containers either have 
no poison or warning notice, or if present is inconspicuous, it is seen that 
education as to the poisonous nature of lye is only by bitter experience. 
It seems difficult to understand why necessary legislation has not been 
provided to prevent these sad occurrences by adequate notice on the 
label. Similar precautions as are used for other poisons could be taken 
with lye to warn the public of the highly poisonous nature of these sub- 
stances. Then it would be placed beyond the reach of children. 


Clinical Study of Thirty Cases of Muscular Dystrophy. —I*uNsSTEN 
(Jour. Bone and Joint Surg., 1923, 5, 190) analyzed 30 cases, 4 of which 
were of the juvenile form, coming on at the ages of twelve, fifteen, 
eighteen and twenty-one years, and usually starting as the upper 
girdle type. The other 26 were of the infantile form, and more fre- 
quently started as the girdle type, the weakness being noted in the 
lower limbs, with difficulty in getting up from the floor, and in going 
upstairs. Stumbling, lordosis, waddling gait and the loss of reflexes 
were the characteristic symptoms. Twenty-four of these were of the 
infantile type, either the hypertrophic or the atrophic forms. There 
were 2 cases of the fascio-scapulo-humeral type. Seven cases were 
beyond the walking stage and had various contractures. Twelve 
cases were treated for from four weeks to three months with various 
glandular extracts without any appreciable effect. Seven cases were 
treated with calcium lactate and 11 with massage and exercises with 
or without glandular treatment. It is felt that the calcium lactate 
was of some benefit. Wassermann tests were made in 14 cases and 
were negative. The microscopical blood picture was normal in the 6 
cases examined. The reflexes were either absent or greatly diminished 
in all cases, with the exception of the cremasteric and abdominal reflexes, 
which as a rule were present. Microscopical examination of the muscle 
made in 4 cases showed the fibers to be pale, with diffuse areas of 
granular degeneration and vacuolization. There were also areas of 
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infiltration between the muscle fibers. The striations were present, 
except in a few places where complete degeneration had taken place. 
Of this series of 30 cases 23 patients are known to be living, 3 are dead 
from intercurrent diseases, and 4 have not been recently heard from. 
In none of these cases was there any tangible connection between the 
onset of the disease and acute infectious diseases. In no case was the 
onset acute. 


Agglutination Test for the Presence of Bacillus Diphtheria in Field 
or Mixed Cultures.—I'irzGeraLp and Doy.e (Jour. Am. Med. Assn., 
1923, 80, 1675) found in 52 cultures, which on smear examination were 
reported positive, 47 gave a positive agglutination with one or both 
types of serums in dilutions up to 1: 640. The remaining 5 cultures 
were not agglutinated with either serum. This was probably due to 
the fact that they were representatives of other agglutination types 
of B. diphtherize. Of the cultures reported negative on smear examina- 
tion, 52 in all, 47 also gave negative agglutinations. The remaining 5 
cultures, reported negative from smear examination, gave positive 
agglutinations. These discordant results are of considerable interest. 
The first culture was sent to the laboratory for examination for release 
from quarantine, and was taken from a convalescent carrier, from whom 
23 cultures in all had been taken. Agglutinations were positive in 
dilutions of 1 : 640 with both type serums. The second positive agglu- 
tination test obtained when a negative smear was reported was with a 
culture for first diagnosis. This culture was taken from a student who 
had had a mild sore throat for several days, and had received local 
treatment. A second culture taken from this man some days later 
was negative both by smear and by agglutination tests. A third posi- 
tive agglutination with a culture on which a negative smear report was 
given was a culture for first diagnosis. This was from a child four 
years of age who had had a sore throat for several days. A physician 
found a spot on the tonsil which he diagnosed as diphtheria. Another 
physician said that the disease was not diphtheria, but took a culture. 
This was negative by smear but positive by agglutination tests. The 
spot was easily removed and did not bleed and recovery took place 
without the use of antitoxin. Positive agglutination tests were obtained 
in two other instances in which the negative reports on smears weré 
made. These cultures were taken to test for release and were from 
convalescent carriers. There seems to be a certain amount of presump- 
tive evidence in these 5 cases that the agglutination reactions which 
were positive although smears were negative, may have more correctly 
reflected the true condition. Spontaneous agglutinations may occur 
in dilutions of 1:10 with field cultures agglutinated with specific diph- 
theria agglutination serums. This has not been encountered in higher 
dilutions. Inhibition of agglutination, the so-called prezone phe- 
nomenon was not observed in the agglutination of field cultures. This 
has been noted, however, in agglutinations of pure cultures of B. 
diphtheriz by monotypical serums. Field cultures taken twenty-four 
hours previously have been employed as antigens, but the growth as a 
rule is less luxuriant, and the preparation of satisfactory emulsions for 
antigens is difficult. Rapid agglutination tests by the centrifugaliza- 
tion of mixtures for agglutining serums and emulsions of field cultures 
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have corresponded with those obtained by the technic described in 
detail by the authors. When the rapid method is used, results can be 
read about thirty minutes after the mixtures of antigen and agglu- 
tination serums are made and then centrifugalized for five minutes. 
This means that the entire procedure may with this method become 
completed within twenty-four hours after the original field culture has 
been taken. Cultures have been made from 4 definite clinical cases 
of diphtheria and the results of smear examinations, intracutaneous 
virulence tests and specific serum ag * ‘tination have been correlated. 
In these few instances there was compicce correspondence in the results 
obtained. 

Bacterial Endocarditis in Congenital Heart Disease.— CLARKE (Jour. 
Am. Med. Assn., 1923, 81, 371) says that there can be little doubt that 
the association of endocarditis and congenital heart disease is more 
than a coincidence. Their rather frequent association, in view of the 
rarity of the primary condition, lends additional weight to the state- 
ment that endocardial infections occur in hearts on previously damaged 
or altered surfaces. The case reported gave a history of rheumatic 
fever, and although no evidence of rheumatic heart disease was 
found post mortem, this may have contributed to his susceptibility to 
bacterial endocarditis. This condition is manifested in many ways, 
and is frequently diagnosed as typhoid fever, meningitis or malaria, 
and it resembles the latter condition so closely that at one time the 
French thought that malaria might be the cause of the condition. The 
predisposition of patients with congenital and acquired heart disease 
to bacterial endocarditis is a stumbling-block in the recognition of the 
disease. The knowledge of the presence of a cardiac condition is likely 
to lead the mind of the medical attendant away from the proper diag- 
nosis of the fever and associated signs of infection. It should be empha- 
sized that a fever of irregular type, of which the cause is not obvious, 
in a patient who has heart disease, should lead to a suspicion on endo- 
cardial infection, especially if it is long continued. Associated with this 
there is often seen a hemolytic anemia and acute nephritis with red 
blood cells and cellular casts in the urine, which make the diagnosis 
certain. The disease is nearly always fatal and any hope of the patient’s 
recovery rests on the early recognition of the disease, which is probably 
best and earliest made by properly taken and controlled blood cultures. 
Recently sodium cacodylate has been used with results that lead to the 
hope that early cases may be greatly helped. Cyanosis is very common 
in congenital heart disease and may be seen in extreme grades. Anemia 
is important in the production of cyanosis. Polyeythemia increases 
the tendency to cyanosis, while anemia reduces the chances of its devel- 
opment. The patient in this case had an anemia of severe grade of 
recent development on admission. While the patient had no cyanosis 
while in good health, its absence could not have been due to the anemia. 
The late urinary changes and the pathological changes in the kidneys 
were of interest. Hematuria has frequently been noted in subacute 
bacterial endocarditis, and is often considered a sign of hemorrhagic 
nephritis. In this case the glomerular epithelium was swollen; several 
glomerular loops were bloodless and disintegrated, while an active 
proliferation of Bowman’s capsule caused crescents of swollen and 
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proliferating cells. No bacterial glomerular emboli were demonstrated. 
The absence of the emboli was unusual, as was also the absence of 
emboli and infarcts. In view of the numerous vegetations that were 
found in the heart, and their friable condition, it is impossible to explain 
why embolic phenomena were not present. 
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“Once a Cesarean Section Always a Cesarean Section,’ an 
Untruth.—In the American Journal of Obstetrics, January, 1923, 
page 86, Greenhill quotes this axiom saying that it is not true. He 
reports 4 cases of women who had been delivered by Cesarean section, 
1 of whom was delivered by forceps and the other 3 gave birth spon- 
taneously. In 3 cases the uterine cavity was explored and was found 
normal. Where the classic section had been done a relatively thin 
scar was found, and in 1 patient who had the low cervical operation 
no trace of a scar could be discovered. In 3 of these sections catgut 
only was used in closing the uterus; 1 patient had contracted pelvis; 
another malposition of the child; another a low placenta with hemor- 
rhage, and the fourth a breech presentation. These were the indi- 
cations for the original section. In this last case, shortly after the 
original section, the patient again became pregnant and was 
spontaneously delivered after a long and tedious labor. When her 
third pregnancy occurred, examination found that the scar of the 
original section was easily felt and indicated thinning and overstretch- 
ing. The patient desired sterilization and accordingly a low fundal 
incision was made in the uterus, followed by the delivery of the child, 
the excision of portions of the tubes, and the burial of the ends of the 
tubes in the folds of the broad ligament. These cases indicate that, 
as the writer states, that Cesarean section does not mean that in a 
subsequent pregnancy the operation must be repeated. In the experi- 
ence of the reviewer, a patient who had a classic section for accidental 
separation of the placenta has since given spontaneous birth to two 
exceptionally large and well-formed children. This has occurred in 
a number of cases. 

The Capillary Circulation in Eclampsia.—In the Arch. f. Gynii- 
kol. (1923, 116, 443) HinsELMANN gives the result of his study in 
19 cases of eclampsia. He has collected histories of 6 other cases and 
in addition there have been 8 additional reported, in all 33 patients 
suffering from eclampsia were studied to observe the changes in the 
capillary circulation. As was expected the capillary circulation was 
much disturbed in 9 out of 10 of these patients. The phenomena were 
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spasm of the capillaries occurring at intervals which often entirely 
stopped the flow of blood. Even when these attacks were not present 
capillary circulation was much impaired. This condition improved 
when the uterus was emptied. Drugs and the extracts of glands did not 
influence this condition but bleeding seemed to be of some service. 
Pregnant women in health do not entirely escape this complication, 
for there is occasional contraction of the capillaries in about 5 per cent. 
In patients showing abnormal conditions in the kidneys this condition 
is three times as frequent. Clinically it has long been observed that in 
the presence of pronounced convulsions the general circulation is 
greatly embarrassed and the passage of blood through the small vessels 
at times ceases, probably produced by substances elaborated in the 
placenta. There is a tendency during pregnancy to undue irritability 
and frequent contraction of peripheral vessels. When the uterus is 
emptied in healthy patients this gradually disappears and may be one 
of the causes for the slow pulse seen in the puerperal period. Obviously 
those viscera normally most rich in blood must be most affected by this 
condition. As it is produced by toxins it may be most completely 
demonstrated in those portions of the body where the circulation is 
very free, the vessels small in size and readily dilating and contracting, 
these conditions are present in the kidneys, in the skin and in the brain. 
The article is profusely illustrated by charts, photographs of apparatus 
and tables. Of this material there is an illustration of a case, severely 
ill and threatened with eclampsia, where the circulation was studied 
for a period of eight minutes, during this time the circulation of blood 
was stopped 63 times, and this was more than half of the entire period. 


The Metabolism of Pregnancy.— Knippine (Arch. f. Gyniikol., 1923, 
116, 521) has studied the action in pregnant patients of some of the 
glands of internal secretion. He has especially investigated the ante- 
rior portion of the pituitary gland. This he believes causes certain 
conditions in the metabolism of pregnant patients which develop in the 
last months. When reproductive life is about to cease, alterations in 
this portion of the gland are followed by the accumulation in the patient 
of fat. If his observations are accurate this may give a suggestion 
concerning the treatment of this condition. 

Immunizing against Puerperal Infection.— Louros (Arch. f. Gynikol., 
1923, 116, 589) in the clinic at the University of Athens has endeavored 
to prevent streptococcus sepsis by injecting vaccines shortly before 
labor. His results seemed to indicate that the twentieth and tenth day 
before labor are the best times for this treatment and that from 250 to 
500 million bacteria may be given. No failures are reported by the 
writer, but the interesting question arises as to how he can be positive 
that his method has absolutely prevented infection, when infection in 
cases handled with reasonable care, is comparatively infrequent. 


The Relation between Polycythemia and Hypercholesteremia in 
Pregnancy.— Brenna (Arch. f. Gyniikol., 1923, 116, 506) has studied this 
subject and has reached conclusions which seem of particular value. 
Unquestionably during the last weeks of pregnancy cholesterin is 
increased in quantity in the patient’s blood; this increase goes steadily 
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on until labor; by the eighth day after labor there has been a marked 
decrease. The red blood cells vary greatly in different patients at the 
end of pregnancy. The increase in the red blood cells is not the result 
of concentration of the blood; it is not usual to find elementary forms 
of red blood cells in the blood stream of pregnant patients. When 
polycythemia is present the quantity of cholesterin in the blood is 
increased; there seems to be a relation between this condition and the 
number of red cells. The cholesterins apparently lessen or inhibit 
somewhat the physiological hemolytic process in the red blood cells; 
this has also to do with the condition of the medulla of the bones, and 
the number of red blood cells during pregnancy is the result of a correla- 
tion of activity between those organs in the body which tend to produce 
and those which tend to destroy the red cells. 


The Effect of the Roentgen-ray upon the Ovaries and upon 
Impregnation and Gestation.— LaC assaGne and (Gynécol. et 
Obst., 1923, No. 1) contribute a paper upon this subject in which they 
describe experiments upon animals and the examination of tissues taken 
from these animals. From these experiments they find that irradiation 
of the ovaries of a rabbit, if one application is made of no great strength, 
still produces upon the ova a very definite lesion, this lesion has not 
been fully described and cannot be demonstrated by microscopical 
examination of the follicle; it varies in intensity with the degree of 
radio sensibility possessed by the different primary follicles at the 
moment of application and is especially pronounced when the roentgen- 
ray is employed just as the follicles are becoming mature. The result 
of this is to hinder the development of the ovum in various ways. In 
some instances atresia of the follicle was produced, the ovum did not 
become fecundated; in others, there was absence of nidation, the 
embryo died and fetal death resulted, and the young when born died 
at term or perished some weeks after birth. If one can apply the 
results of experiments upon animals to human beings it is fair to suppose 
that the roentgen-ray may produce similar results in man. Evidently) 
the treatment of metrorrhagia in young women by the roentgen-ray 
should be conducted with great caution, and while it is essential to 
check hemorrhage, it is of more importance not to disturb the normal 
functions of the ovaries. The organs of the rabbit are peculiarly appro= 
priate for such experiments because they closely resemble those of the 
human subject in their anatomy and physiology. 


Cervical Placenta. — Freund (Ztschr. f. Geburts., 1923, 85, 581) 
draws attention to the treatment of cervical placenta. He believes 
that not only is the ovum in its abnormal attachment the essential 
feature, but that the condition of the uterine wall is also of importance. 
The villi of the chorion will attach themselves to any surrounding tissues 
and the degree of the attachment will depend somewhat upon the 
character and condition of this tissue. When circumstances are favor- 
able, the villi frequently develop in great depth, and this is especially 
true in cervical placenta where the villi assume an almost destructive 
character. That the internal os can be covered by chorionic villi seems 
to be demonstrable. The fact that hemorrhage begins at varying 
periods in labor in these cases is due to the depth of penetration of the 
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placental villi into the substance of the cervix. The intensity of bleed- 
ing will depend upon the depth of penetration and the abundance of 
the placental tissue. Cervical placenta he considers the most dangerous 
of all forms of placenta previa. In a series of 25 published cases the 
maternal mortality was 80 per cent. Bleeding often follows the first 
vaginal examination which should arouse suspicion of a cervical placenta. 
There are frequently varicose veins in the cervix and surrounding tissues 
which readily bleed upon examination. The writer reports the case of a 
primipara, aged forty-three years, in the seventh month of pregnancy 
who on admission to hospital was found to have two varicose veins of 
considerable size extending across the anterior lip of the cervix. There 
was a cervical placenta and the patient had suffered from hemorrhage; 
bimanual version was then performed but extraction was delayed. The 
patient rallied well from the first hemorrhage but forty-five minutes 
later had a sudden collapse without external bleeding. As the anemia 
was rapidly progressing abdominal Cesarean section was at once per- 
formed, a seven months’ dead child removed and considerable blood 
which had extravasated was removed from the uterus. The placenta 
could not be separated from the cervix and the effort to do this tore 
through the cervical wall so that the operator was obliged to perform 
total extirpation, the patient died of anemia four hours later. In the 
matter of treatment the writer urges that all vaginal examinations and 
manipulation, including the use of the tampon, be forbidden outside of 
hospital. He believes that the low form of section is indicated and he 
has had excellent results with the old classic operation as well. In the 
discussion, the majority of opinion favored delivery by section and 
agreed in emphasizing the fact that these cases must not be disturbed 
outside of the hospital. 
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Radium Needles in Cancer.—Over three years of study and clinical 
experience with radium needles have led CLark (Am. Jour. Roentgen., 
1923, 10, 204) to the recognition of the following facts concerning 
this form of radium application: When radium needles are intro- 
duced into neoplastic tissue the maximum reaction is obtained owing, 
in the first place, to the direct action of the rays upon the tissues, 
and in the second place, to the cross-fire effect from needle to needle. 
The total radiation from each needle can be utilized locally in contra- 
distinction to the extravagant dissemination in the air by approxi- 
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mately three-fourths of the radio-activity during surface application. 
The corrosive action of the body fluids on the steel needles as originally 
provided has been largely overcome by the use of nickel alloy. In 
some cases, however, platinum or irido-platinum needles are more 
desirable although these are less durable and bend more easily. In 
addition to the strength of the metal employed in the composition of 
such needles, an important factor is its property of filtering out the 
beta rays or all but the hardest beta rays, depending upon the thickness 
and density of the metal employed. The fact that some of the beta 
rays are filtered out by the needle walls has been found to be of advan- 
tage, since the same therapeutic result can be obtained without as 
great an inflammatory reaction and after-discomfort to the patient as 
when all the beta rays are employed. Also, there is less danger of sub- 
sequent formation of undesirable slough. By the use of radium in 
needles and the judicious consideration of this property of filtration, 
a dose can be given which will exert a lethal action upon malignant 
cells without causing necrosis with sloughing, but rather a retrogression 
of the growth and relative conservation of the normal cellular elements. 
The general appearance is that of mummification, rather than the usual 
necrotic changes. A small quantity of radium, from 1 mgm. to 10 
mgm. in each needle, can be used to even greater advantage than a 
larger quantity, for the reason that this greater concentration will be 
more likely to produce sloughing, while the desired effect is to change 
the character of the cells and render them innocuous by atrophy, also 
secure final replacement by fibrous connective tissue. Such quantities 
of radium in needles inserted at equidistant points throughout a growth 
will, by crossfire action, result in homogeneous radiation over a wide 
area, while a single capsule or needle containing a large quantity of 
radium, whether buried in the growth or applied to the surface, will 
exert its greatest influence at the point of contact, its effect growing 
rapidly less potent as the distance from the radium is increased. Dosage 
is all-important in radium needle application and is most difficult to 
estimate. Important points to be considered are: The anatomical 
location of the neoplasm, its type and its grade of malignancy. For 
example: The uterus will stand a larger radium dosage than the rectum; 
the breast than the buccal surface, the tongue, the floor of the mouth 
and the tonsil; the stomach more than the intestine, ete. The require- 
ments of the individual case must also be studied. A correct technic is 
therefore of the utmost importance. With good judgment and such 
technic, most gratifying results will often be obtained, but should 
mistakes be made in any of these several factors much damage and 
suffering may result. For example, too small a dose may only stimulate 
the neoplasm, while an overdose may result in such dense fibrosis that 
circulation in the mass is totally arrested. Then within a few weeks 
or months sloughing will occur, resulting in an ulcer which will not heal. 
This condition is as bad, though benign, as the one originally present. It 
has been Clark’s experience that needles containing 10 mgm. of radium 
should not be inserted into a malignant growth at a distance greater 
than 25 mm. apart, as a lethal effect, from this standpoint, will not be 
produced beyond this distance. In some instances the distance should 
be even less, depending upon the degree of radiation concentration 
desired, the exact amount of radium in each needle, and also the time 
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allotted for the treatment. Needles with cutting trocar points have been 
found to be more generally useful than those with round tapering points. 
A trocar is used before the insertion of a needle if the tissue is dense, 
but if of soft consistency, the needle may be inserted directly into the 
tissue. The secondary radiation from metal in contact with the tissues 
beneath the surface does not produce such an acute reaction as does 
contact of the metal upon the skin surface. The patient should be 
prepared as for any surgical operation, since infection may occur if the 
field is not sterile. The needles may be inserted, as a rule, under local 
anesthesia. Where, however, many needles are to be employed, or there 
is any other contraindication to the use of local anesthesia, such as a 
supersensitive or nervous patient, general anesthesia may be induced. 
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Experimental Gangrene.—The majority of attempts to produce 
gangrene in animals with spirochetes and fusiform bacilli have failed. 
Since it is commonly accepted that gangrenous necrosis occurs only in 
tissue previously devitalized, Kine (Jour. Infect. Dis., 1923, 32, 481) 
conducted a series of observations on guinea-pigs by inoculating mate- 
rial containing spirochetes and fusiform bacilli into the hind extremities, 
one of which had been previously traumatized by repeated clamping 
with a hemostat. By this procedure, he was able to obtain gangrenous 
necrosis on the injured side in 78 per cent of cases. The experiments 
included 62 animals. In one group, material from pulmonary gangrene 
containing innumerable spirochetes, fusiform bacilli and other bacteria 
was passed from guinea-pig to guinea-pig producing typical gangrene in 
the thirty-sixth generation. In another group similar material was 
injected into 2 guinea-pigs in the routine manner and into 1 rabbit 
intrabronchially. From the same case material from a carious tooth 
showing organisms similar to those in the gangrenous lung was injected 
also in 2 guinea-pigs in the usual manner and into 1 rabbit intrabron- 
chially. All the guinea-pigs showed marked gangrenous necrosis on 
the traumatized side and the rabbits, dying in nine days, showed 
extensive gangrenous pleuropulmonary lesions. In a third group, 
material from 4 cases of Vincent’s angina containing spirochetes and 
fusiform bacilli was injected in the routine manner into 4 guinea-pigs, 
resulting in typical gangrene in 3. The author concludes that “the 
experimental production in the rabbit of pulmonary gangrene with 
material from a carious tooth containing spirochetes and fusiform 


* 

| 

> 

| 


PATHOLOGY AND BACTERIOLOGY 925 


bacilli is further evidence that the aspiration of these organisms from 
lesions in the mouth of human beings may lea¢. to pulmonary gangrene.”’ 


A Bacteriological Study of Vulvo-vaginitis of Children.— Vulvo-vagi- 
nitis in girls of school age leads to exclusion from school, based on the 
belief that the infection is gonorrheal. In order to ascertain the bacterio- 
logical flora of this condition, ANDERSON, ScHULTz and Sretn (Jour. 
Infect. Dis., 1923, 32, 444) made a detailed bacteriological study of 42 
school girls up to fifteen years of age with inflammation about the vulva. 
Direct smears, cultures and immunological reactions comprised the 
technic. Of the 42 cases, 35.7 per cent were found to be due to the 
gonococcus and 64.3 per cent were non-specific. In 53.3 per cent of 
the specific cases the gonococcus was isolated in pure culture, while in 
the remainder the specific diagnosis was based on the presence within 
leukocytes of morphologically typical, Gram-negative diplococci, indi- 
cating that the direct smear examination should be given preference 
over the cultural method as a diagnostic procedure. It was impossible 
by immunological methods to differentiate the gonococci isolated from 
children from those derived from women. In the non-gonorrheal cases 
a mixed flora was present, but streptococci of intestinal origin appeared 
to be the most important agents. Staphylococci, colon bacilli and 
Gram-positive bacilli were encountered frequently. The authors 
believe that uncleanliness and local irritation are the important, and 
probably the primary, factor in the non-specific cases, which were more 
amenable to therapeutic measures than the gonorrheal cases. They 
believe, also, that quarantine and exclusion from school are not neces- 
sary in the non-gonorrheal cases. . 


Studies in the Nature of Bacillus Acidophilus Therapy.—In order 
to study the influence of chemical and physical factors, KopELorr and 
BEERMAN (Proc. Soc. Exper. Biol. and Med., 1923, 20, No. 8, 425 
centrifuged B. acidophilus milk and filtered it through a Mandler 
diatomaceous candle, thus altering its chemical constituents but little. 
When fed to constipated patients it was practically without effect. 
Regular B. acidophilus milk ingested subsequently resulted in an 
increase in the number of normal defecations. When B. acidophilus 
milk was sterilized and lactic acid added, thus approximating the 
original chemical composition, and when fed to constipated patients, 
little change was noted. The authors believe that these data indicate 
that B. acidophilus therapy is essentially bacteriological rather than 
physical or chemical in nature. 


The Presence of Bacteria in the Lungs of Mice Following Inhalation. 
—As considerable discussion has arisen at various times as to whether 
inspired bacteria reach the lungs or are filtered out in the nasal passages, 
STILLMAN (Jour. Exper. Med., 1923, 38, 117) conducted a number of 
experiments on mice in the hope of obtaining further information con- 
cerning pulmonary infection under normal conditions. The mice were 
allowed to inhale an atmosphere in which a fine mist had been produced 
by spraying a culture of organisms to be studied. As a rule the mice 
were removed from the spray box one hour after spraying and were 
killed at various intervals, cultures being made in broth from the lungs, 
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heart’s blood and spleen. The total number of mice exposed to a spray 
containing virulent hemolytic streptococci was 45, those exposed to a 
spray containing influenza bacilli was 32 and those exposed, similarly, 
to staphylococci was 10. It was found that the bacteria, under the 
conditions of experimentation, readily penetrated into the lower 
respiratory tract. Pneumococci usually disappeared within a few 
hours and gave rise to no infection. Hemolytic streptococci, on the 
other hand, persisted in the lung for a considerably longer time and a 
general septicemia usually followed. Attempts to determine the con- 
ditions under which pneumococci which have reached the lung by 
inhalation may induce a local or general infection were not successful. 


Experimental Production of Streptococcus Endocarditis with Glomer- 
ular Nephritis.— Recognizing the extremely high mortality in human 
subacute streptococcus endocarditis and that the mechanism of produc- 
tion of this disease in human beings depends on two constant factors 
injury to the valve with subsequent infection, KtnseLLA and Suer- 
BURNE (Proc. Soc. Exper. Biol. and Med., 1923, 20, 252) were able to 
produce a bacterial endocarditis and glomerular nephritis in dogs by 
injuring the aortic valve by inserting an appropriate instrument into 
the left carotid and, after recovery, injecting green streptococci intra- 
venously. The bacterial vegetations on the aortic valve leaflets were 
identical with those encountered in human patients. Only those dogs 
which lived longer than fourteen days showed the glomerular lesion, 
which consisted of a partial thrombosis of the tuft with hyaline degen- 
eration, hemorrhage and polymorphonuclear leukocytic infiltration. 
The authors believe that they “have reproduced a bacterial infectious 
disease which is of sufficient duration to permit thorough study of many 
of the unknown factors of infection and immunity.” 


The Susceptibility of Cells to Radium Radiations.—As shown by 
experiments with paramecium and other protozoa, the response of 
cells to radium radiations is influenced by the temperature of the cells 
at the time of radiation and the permeability of the cell membrane. 
PackarD (Proc. Soe, Exper. Biol. and Med., 1923, 20, 226) exposed 
paramecia, which were descendants of a single wild cell, to radium, 
amounting to 13.4 mg. of element. The radium was enclosed in a thin- 
walled glass capsule, and was held at a distance of 2 mm. from the 
water containing the cells. It was found that cells were more sus- 
ceptible to radiations at the upper limit of their physiological range of 
temperature than at their lower limit. At 14° C. the lethal dose was 
about ten hours; at 37° C. it was one and a half hours. For each 
rise of 8° C. the length of the lethal dose was halved. The curve 
expressing these relations was the same as that which expressed the 
relation between temperature and rate of metabolism in paramecium 
as shown by the rapidity of cell division and of the pulsation of the 
vacuoles. Cells whose membranes are relatively permeable were more 
susceptible to radiations than those whose membranes were relatively 
impermeable, as determined by the rate at which dilute NH,OH entered 
the cells and decolorized the neutral red by which they were stained. 
Radiation increased the permeability of the cells by injuring the cell 
wall. If the treatment were continued long enough the cells cytolyzed 
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completely. “From this it follows that when cells are already highly 
permeable as they are during growth and division, complete cytolysis 
quickly ensues; whereas when the cell membrane is relatively imper- 
meable, as it is in resting cells, radiation must be long continued before 
destructive cytolysis can be observed.”’ 

Intestinal Flora in Diarrhea.—‘It is generally recognized that the 
feeding of grain foods and other carbohydrates, particularly lactose 
and dextrin, to normal animals favors a predominance of aciduric 
bacteria in the feces, while the feeding of animal proteins favors the 
development of proteolytic organisms.’’ By applying methods used by 
others in studying the effects of diet on the fecal flora, Hives (Jour. 
Infect. Dis., 1923, 32, 280) ascertained the flora of the feces from 10 
normal persons, from 8 individuals with evidence of organic lesions in 
the intestinal canal and in 9 with diarrhea, 3 of whom were diagnosed 
“fermentative diarrhea.” The proportion of aciduric bacteria to pro- 
teolytic ones was determined by the method of Cannon—the so-called 
colon-acidophilus ratio. Particular attention was paid to B. Welehii. 
It was found that the fecal flora of all normal stools was proteolytic in 
type and that the spores of B. welchii were present in 9 of 10 cases. In 
the 8 cases who had diarrhea as a result of intestinal lesions, ulcerative 
or otherwise, the findings were very similar and differed in no way from 
those of normal stools, other than a definite increase of B. welchii spores. 
On the other hand 2 cases of “fermentative diarrhea” yielded an 
aciduric flora, whereas a third similar case was proteolytic in character. 
Spores of B. welchii abounded in stools with a proteolytic flora and were 
absent in those with an acidurie flora. 
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Tuberculosis: Its Predisposing Causes.—Smiru (Public Health Re- 
ports, 1923, 38, 777) shows the danger of infection in childhood and 
urges that children should be kept away from acute cases of the disease. 
It is stated that over 1,000,000 people in the United States are con- 
stantly sick with tuberculosis and some “carriers” exist. The almost 
universal infection of people is mentioned, weakened resistance, lack 
of proper food, exhaustion, bad air, influence of occupation, race, 
climate, age, predisposing diseases, and alcohol and tobacco are 
appraised and the following summary given: At an early age practi- 
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cally all people have become slightly infected with living tubercle 
bacilli. This fact need not cavce alarm, because it probably gives a 
slight degree of protection against a subsequent infection. Safety, 
however, depends on the maintenance of a high degree of body resist- 
ance to prevent these latent bacilli from producing active tuberculosis. 
This is not to be accomplished by becoming an athlete; but by the daily 
observance of general hygienic principles throughout life. Keep the 
body well nourished, avoid great fatigue, work and sleep in well- 
ventilated rooms, in freely flowing air and spend as much time as possible 
outdoors; but carefully reserve hours for adequate rest, as well as for 
recreation, practise deep breathing and proper carriage, avoid other 
diseases as far as possible, and be temperate in all things. 

The Prevention of Simple Goiter—KimpBavw (Public Health Reports, 
1923, 38, 877) gives briefly the distribution of goiter in various parts of 
the world, then discusses the relation of iodine deficiency to the disease, 
after which data in the shape of figures and diagrams are presented to 
show the benefits that may be expected from the systemic use of iodine, 
conducing with the following summary: In these endemic goiter dis- 
tricts, if every woman would keep her thyroid saturated with iodine 
during every pregnancy she would not develop goiter, nor would there 
be any tendency toward goiter formation in the thyroid of her child. 
This would save two of the goiter periods in the life of any woman. 
Then, if every girl would keep her thyroid saturated with iodine during 
adolescence, that is, from the age of eleven to sixteen years inclusive, 
none would develop goiter. As to the prevalence of goiter in boys, the 
following facts are pertinent: (1) Goiter is at least six times more fre- 
quent in girls than in boys. (2) A large majority of goiters in boys are 
congenital and could be prevented by the administration of iodine 
to the mother during pregnancy. (3) While occasionally a boy does 
develop goiter at puberty, or after illness, or as the result of some chronic 
infection, in most cases the goiter will disappear if it is treated promptly 
and properly. We feel, therefore, that the maximum good from a 
minimum effort would be gained by applying the principle of goiter 
prevention to girls as a public health measure. This can best be done 
through our public school organization; and the education on this 
subject will ensure application of this method of goiter prevention in 
later life. The prevention of goiter during pregnancy necessarily 
depends on the medical profession and on the education of the people 
as a whole. Each family physician and obstetrician should make this 
an important part of the routine care of every patient; and the diffusion 
of this knowledge must be such that each expectant mother will antici- 
pate such care. 


Biological Evidence for the Inheritability of Cancer in Man.—Siyr 
(Jour. Cancer Res., 1923, 7, 107) states that cancer and non-cancer 
tendencies segregate out and are transmitted as such. They are there- 
fore unit characters. <A specificity of tissue type in specific organs from 
ancestor to offspring segregates out and is transmitted as such. It is 
therefore a unit character. Since these things are unit characters, it is 
possible to manipulate them by selective breeding and thereby to 
implant them indelibly in any species or to eliminate them perma- 
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nently and completely from any species. Cancer and non-cancer behave 
like the absence and presence respectively of a mechanism fitted to 
control proliferation and differentiation in regenerative processes, 
and an animal either has this mechanism or lacks it, no matter to what 
species he may belong. There is therefore a ready and certain genetic 
method of escape from cancer for the individual and for the race. The 
demonstration of the inheritability of cancer and non-cancer tendencies 
in mice is a demonstration of the inheritability of these tendencies in 
man and in all other species which show cancer, if we are to maintain 
the theory of evolution and to admit that there is such a thing as biolog- 
ical law. The study of a cancer behavior, which has demonstrated 
itself to be fundamentally a biological problem, makes evident the 
necessity of understanding and considering the biological facts under- 
lying all pathological conditions. And, therefore, when we have prop- 
erly placed biology under all our pathology and bacteriology, all our 
physiology and therapy, there will no longer be these monstrous diseases, 
but only the slow and natural death which is the fatigue and diminu- 
tion and final cessation of the organ and the organism. From the pro- 
cedure of analyzing stock into its unit characters in order to manipulate 
cancer tendency, there has emerged the fundamental law of heredity. 
What goes into the germ plasm must come out in the offspring. 


Vincent’s Angina and Noma. Experimental Gangrene.— KLINE (Jour. 
Inf. Dis., 1923, 32, 481) points out that the majority of attempts 
to produce gangrene in animals with spirochetes and fusiform bacilli 
have failed. Veszpremi believes that when the viability of tissue is 
diminished by disease, the organisms living in the neighborhood, includ- 
ing Spirochzeta gracili, increase enormously in number. There is also 
an increase in the virulence of the organisms and the process takes on a 
progressive character with the penetration of spirochetes into the tissue 
prepared for it. The spirochetes are aided by the fusiform bacilli, and 
under the influence of the cladothrix and other bacteria the charac- 
teristic foul-smelling gangrene follows. Since it is commonly accepted 
that gangrenous necrosis occurs only in tissue previously devitalized, 
it was decided to traumatize tissue before inoculating the material 
containing spirochetes and fusiform bacilli. Kline states that in the 
presence of devitalized tissue, gangrene may be produced in guinea- 
pigs with material from dental caries and pyorrhea alveolaris, Vincent’s 
angina and pulmonary gangrene containing spirochetes and fusiform 
bacilli. The experimental production in the rabbit of pulmonary gan- 
grene with material from a carious tooth containing spirochetes and 
fusiform bacilli is further evidence that the aspiration of these organisms 
from lesions in the mouths of human beings may lead to pulmonary 
gangrene. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JourNaL are received only with the distinct under- 
slanding that they are contributed exclusively to this JOURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Joun H. Musser, Jr., 262 S. 21st Street, Philadelphia, Pa., U.S. A. 


INDEX. 


A 


ABDOMINAL and thoracic disease, 31 

Abscess, brain, 764 

Absence of Bubonie plague in cold 
countries, explanation of, 915 


Addison's disease, relation of, to 
amyloidosis, 197 
Adhesions, costodiaphragmatic, 222 


Adrenalin hydrochloride 
solutions, 119 
hemorrhage in infaney, 513 
Agglutination test for Bacillus diph- 
theria in field or mixed cultures, 917 
Alexander, M. E., germanium dioxide 
in pernicious anemia, 256 
Amino-aciduria, pathological, 604 
Anaérobe from mouth cavity of man 
and rabbits, 777 
isolated from fly larvee, 310 
Anaphylactic, peptone and histamine 
shock, 619 
shock, canine, 619 
Anaphylaxis, canine, 774 
endothelial factor in, 776 
\nemia, pernicious, 256 
\nesthetization of patients for Cesa- 
rean section, 306 
Aneurysms, renal, 135 
Ankle joint, drainage of, 764 
Ankylostoma Brazilierse, 604 
Antisepsis, intestinal, 465 
Aortic and pulmonary valves, 
genital malformations of, 584 
\ppendix, chronic, 134 
Arsphenamine, quantitative 
with, 451 
Arthritis and 
833 
\scites, chemistry of pseudochylous, 80 
Asthma, bronchial, 664 
bronchial, specific therapy in, 645 
hay fever and other manifestations 
of allergy, treatment of, 645 
\sthmaties, reactions of, 265 
Atavism in hereditary hemorrhagic 
telangiectasia, 884 


in various 


con- 


studies 


rheumatoid conditions, 


B 


Bacriius acidophilus, 620 
therapy, 925 


Bacteria in the lungs of mice, 925 

Bacteriology of acute respiratory dis- 
ease during an interepidemic period, 
384 

Bergeim, O., determination of enzyme 
activity in duodenal fluids, 535 

de Besche, A., reactions of asthmatics 
and passive transference of hyper- 
susceptibility, 265 


Bibb, L. B., epidemiology of acute 
respiratory infections, 731 

Biliary system, extrahepatic, 526 

Bio-assay of pituitary extracts, 135 


Birth control, 614 
Bladder, cancer of, and radium implan- 
tation, 133 
diverticulum of, 605 
Blood phosphates in infants, 765 
Blood-clotting through blood 
fusion, 135 
Boas, E. P., cardiovascular complica- 
tions of kyphoscoliosis, 89 
Bothriocephalic anemia in three sisters, 
603 
sothriocephalus anemia, 338 
Botulism, 778 
and the Bacillus botulinus, 622 
Brain abscess, 764 
tumors in young children, 300 
Briggs, Le R. H., occurrence of fever 
in malignant disease, S46 
Brill, N. E., splenectonomy of throm- 
bocytopenie purpura hemorrhagica, 
503 
Bristol, L. D., searlet fever as a 
tion of hypersensitiveness to strep- 
tococcus protein, 853 
Bronchi, diseases of, 136 
Bronchial asthma, 664 
Bronchitis, amebic, 760 
Broncho-adenopathy, tuberculous, 608 
Brown, G. E., capillaries and blood 
volume in polycythemia vera, 489 
Buckman, J. E., erythremia (polycy- 
themia rubra vera), 469 
Buffer solutions in intestinal diseases, 


trans- 


reac- 


Bullowa, J. G. M., pulmonary segment 
reflexes, 565 
Burnett, F. L., 


intestinal indigestion 


in eczema and psoriasis, 415 
Butter and cream in infant-feeding, 141 


INDEX 931 


Cc Diagnosis, a mistaken, and its result, 
158 
CaxciuM absorption in children, 140 Diamond, J. the Meltzer-Lyon test, 
Camac, C. N. B., antipneumococcus 894 
serum in lobar pneumonia, 539 Diarrhea, intestinal flora in, 927 
Cancer of cervix, 771 Digestive tract, diseases of, 67 
in man, 928 Diphtheria, laryngeal, 137 
radium needles in, 922 nasal, 297 
Canine organs, anaphylactic reactions toxin-antitoxin immunization with 
on, 776 53 
Carbon fats in treatment of diabetic Duke, W. W., hay fever, asthma and 
ketosis, S02 other nanifestations of allergy, 
Carcinoma of the cervical stump, 461 treatment of, 645 
of the esophagus, 292, 402 Dystocia from fetal anomaly in preg- 
of the floor of the mouth, 607 nancies, 76S 
of the liver, 293 Dystrophy, muscular, 916 
Cardiodynamics ol arterial hyper- 
tension, 576 
Cerebrospinal fluid, compensating E 
function of, 761 
in infants and young children, 
350 
in the nervous system, alkali 
reserve of, 237 
pressures, 3 
Cervix, cancer of, 77: 
Cesarean section for double uterus, 305 
Chancre of lip, 911 
Children of the preschool age, health 
and nutrition work among, 767 
Chronic empyemas, treatment of, 606 
Circulatory diseases, diagnosis of, 447 
Cockroaches in disease, 291 
Colloid preparations of metals, 
Cow, abortion in the. 770 mpyem 1, gentian violet in treatment 
Coxa plana and its causation, 294 of, (48 kane) Geld 
Creatininemia, 249 “pididymis, tuberculosis of, 762 
Creosote oil as a mosquito repellent, tuberculous and non-tuberculous 
312 inflammation, 451 


Cullen's sign in ectopic pregnancy, 14 spilepsy, causes of, 766 
13: 


Cyst of common bile duct system, 


EBERHARD, H. M., buffer solutions 
intestinal diseases, 244 
¢clampsia, capillary circulation in, 919 
lumbar puncture tn treatment ot! 
15 
Sezema, infantile, 298 
and examination of the stools, 
610 
iffects of high temperature and humid- 
ities with and without air movement 
914 
“lhott, \ R ecardiodynamics ol 
arterial hypertension, 576 


Upstein, J., anatomical basis for, fune- 
; tional murmurs, 208 

Srvthremia (polyeythemia rubra vera 
D 
Esophagus, cancer of, 402 

cicatricial stenosis of, 916 

vans, F. A., establishing diabetic 

patients on high calory diets, 106 


DANGEROUS universal donor detected 
by direct matching of blood, 775 
Davis, R. C., gentian violet in treat- 
ment of empyema, 743 
Deficient diet, factors of resistance in 
animals on, 912 F 
Dengue fever, 779 
etiology of, 913 aRLEY, D. L., lymph-gland enlarge 
Dermatitis, lacquer, 304 ments, 170 
venenata, 768 ‘at, use of, in diabetes mellitus and 
Diabetes, differential diagnosis of, 275 carbohydrate-fat ratio, 157 
and insulin, 760 Feinblatt, H. M., creatininemia, 249 
mellitus, quantitative and qualita- Felberbaum, D., paroxysmal ventri¢ 
tive changes in the island ular tachyeardia, 211 
of Langerhans in, 448 Fetterolf, G., reaction of the paraton- 
treated with insulin, 687 sillar tissues to tonsillectomy, S02 
use of fat in, 157 Fever in malignant disease, 546 
Diabetic ketosis, S02 Fibroid tumor, 460 
patients on high calory diets, 106 Fistula, ischiorectal, 765 


932 INDEX 


Fitz-Hugh, Jr., T., importance of 
atavism in diagnosis of hereditary 
hemorrhagic telangiectasia, 884 

Foot, paralytic deformities of, 293 

Fordyce, J. A., prognosis of syphilis, 
313 

Foster, N. B., treatment of diabetic 
coma with insulin, 699 

Fox, H., lymph-gland enlargements, 

170 


reaction of the paratonsillar tis- 
sues to tonsillectomy, 802 

Friedenwald, J., phenoltetrachlor- 

phthalein test as a means of deter- 
mining liver function, 519 


G 


Gacer, L. T., lymphatic obstruction, 
200 

Gall-bladder, retained, 

Gangrene, experiment: 924 

of penis and scrotum, 134; 

Gantt, W. phenoltetrachlor- 
phthalein test as a means of deter- 
mining liver function, 519 

Gastric function, modification of, by 

means of drugs, 452 
ulcers, clinical management of, 781 

Gastroduodenal ulcer, 114 

Gentian violet in treatment of 
empyema, 743 

Geranium dioxide in pernicious anemia, 
256 

Gestation, double tubal, 459 

ectopic, in the ninth month, 143 

Gibson, R. B., chemistry of pseudo- 
chylous ascites and other types of 
exudates, 80 

Giffin, H. Z., capillaries and blood 
volume in polycythemia vera, 489 

Glycemia and glycosuria in pregnancy, 
160 

Goiter, prevention of, 928 

roentgen-ray treatment of, 289 

Grant, D. H., antiseptic and bacterial 
properties of isopropyl alcohol, 261 

Granulomata of the intestine, 48 


H 


Haven, R. L., cause of bothriocephalus 
anemia, 338 

Hair, resistance of, to certain supposed 
growth stimulants, 304 

Hamburger, W. W., structural and 
functional involvement of the heart, 
629 

Haskell, C. C., stability of adrenalin 
hydrochloride in various solutions, 


Hay fever, asthma and other manifes- 
tations of allergy, treatment of, 645 


Heart disease, bacterial endocarditis 
in, 918 
structural and functional involve- 
of, 629 

Heath, H. J., duration and magnitude 
of the ieee after insulin, 
677 

Helmbold, T. R., meningococcic men- 
ingitis following head injury, 559 

Hemolytopoietic system in the primary 
anemias, 329 

Hemorrhages, renal, 764 

Hepburn, J. 8., buffer solutions in 
intestinal diseases, 244 

Hernia operations, 449 

Heyd, C. G., physiology of the extra- 
hepatic biliary system and its appli- 
cation to surgical therapy, 526 

Hookworm disease, carbon tetrachloride 
in, 468 

Howard, C. P., chemistry of pseudo- 
chylous ascites and other types of 
exudates, 80 

Hypernephroma, metastatic, 911 


[LEOcECAL angle, flow of lymph from, 
763 
incompetence, 710 
Indigent migratory consumptive in 
the Southwest, 779 
Insulin, administration of, by inune- 
tion, 912 
and diabetes, 760 
in treatment of diabetic coma, 699 
of diabetes mellitus, 687 
Intestinal indigestion in eczema and 
psorias, 415 
obstruction, cause of death in, 909 
Intussusception of small intestine, 763 
Iron medication, 295 
Isaac, R., alkali reserve of the cerebro- 
spinal fluid in the nervous system, 


Isawa, G., physiology of the pineal 
body, 185 

lsoagglutination elements in human 
beings, 775 

Isohemagglutination, 774 

Isopropyl alcohol, properties of, 261 


J 


JesunuM, false diverticula of, 450 
John, H. J., diagnosis of diabetes, 275 
Joints, loose bodies in, 763 

Jonas, L., diabetes mellitus treated 


with insulin, 687 


Jones, N. W., ileocecal incompetence, 


710 


119 


INDEX 


K 


KauN, M., odd carbon fats in treat- 
ment of diabetic ketosis, 826 

Kahn and Wassermann reactions for 
syphilis, 153 

Kaufmann, J., role of spasticity in 
diseases of the digestive tract, 67 

Kidneys, surgery of ectopic, 605 

Kirk, E., duration and magnitude of 
the hypoglycemia after insulin, 677 

Klauder, J. V., juvenile paresis, 545 

Kéhler’s disease, 762 

Krumbhaar, E. B., hemolytopoietic 
system in the primary anemias, 329 

Kyphoscoliosis, cardiovascular 
plications of, 89 


com- 


L 
Lasor complicated by into 
the rectum, 144 
delivery of arms and head in, 141 
prolonged, is interference justifi- 
able in, 306 
Ladd, W. 8., use of fat in diabetes 
mellitus and the carbohydrate-fat 
ratio, 157 
Leprosy, effect of vaccinia upon, 310 
Leukorrhea, treatment of, 149 
Liss, 1. E., roentgenological study of 
tuberculosis of the lungs and intra- 
thoracic glands, 396 
Little, C. F., physical findings in peri- 
carditis, 625 
Lueders, C. W., determination of 
enzyme activity in duodenal fluids, 
535 


Lymph-gland enlargements, 170 


rupture 


M 


McCurtcueon, M., relation of Addi- 
son's disease to amyloidosis, 197 
McLean, S., cerebrospinal fluid in 
infants and young children, 350 
Magoun, J. A. H., absorption from the 
urinary bladder, 96 
Malaria, distribution of, in 
States, 780 
‘prevalence, study of, 466 
Mann, F. C., absorption from 
urinary bladder, 96 
Mastitis, chronic, 910 
Measles in rabhits and monkeys, 930 
Meltzer-Lyon test, 894 
Meningitis, meningococcic, following 
head injury, 559 
Middleton, W. 8., costodiaphragmatic 
adhesions and their influence on the 
respiratory function, 222 
Milk powder, dried, in infant feeding, 
219 


United 


the 


Minot, G. B., erythremia 
themia rubra vera), 469 
Mongolism in one of twins and etiology 
of mongolism, 454 
Monkeys, vaccination of, 291 
Morphine and scopolamine, 
upon the fetus, 459 
Morris, R. 8., physical findings ir 
pericarditis, 625 
Moscheowicz, E., 
intestine, 48 


polyey - 


action 


granulomata of the 


152 


Mouse typhoid infection, 151, 
Murmurs, functional, 208 
Myomectomy, 148 


N 


Nepuritis, bacteriology of the 
in, 138 
in children, 455 
Nephrotomy, 293 
Neurosyphilis, tryparsamide in, 
Newborn, hemorrhage of, 301 
injury in labor to the brain of, 771 
Novak, E., diagnosis of tubal 
nancy, 228 
Nursing, duration of feeding by, 612 
Nutrition, indices of, 913 


urine 


156 


preg- 


Opesity, 779 

Obstruction, lymphatic, 200 

Once a Cesarean section always a 
Cesarean section an untruth, 919 

Osteomyelitis of the ilium in children, 
298 

Ovarian 


extracts, 462 


P 


PACHYMENINGITIS in infaney, 139 
Palmer, W. W., use of fat in diabetes 
mellitus and ecarbohydrate-fat ratio, 
57 
Paralysis, musculospiral, 294 
postdiphtheritic, 300 
Paratonsillar tissues, 
tonsillectomy, 802 
Paresis, juvenile, 545 
treatment of general, 303 
Patients, preparing, for delivery, 307 
Pelvic fascias, 613 
Pemberton, R , arthritis and rheuma- 
toid conditions, 833 
Pericarditis, 625 
physical findings in, 625 
Pfeiffer, H. M., cerebrospinal 
pressure, 341 
Phenol-camphor action in joints, 134 
Phenoltetrachlorphthalein on estimat- 
ing liver function, 759 


reaction of, to 


fluid 


955 
a 
a 


934 INDEX 


Phenoltetrachlorphthalein test as a 
means of determining liver function, 
519 

Pineal body, physiology of, 185 

Pituitary extracts, bio-assay of, 780 

Pituitrin in labor, 305 

Placenta, hemorrhagic lesions of, 614 

previa, treatment of, 142 

Placentie, cervical, 921 

Pneumococcus, soluble substance of, 
621 

Pneumonia, lobar, antipneumococcus 

serum in, 539 
modern methods of treating, 
S77 
Poliomyelitis, epidemic, 310 
treatment of acute, 767 
Polyeythemia and hypercholesteremia 
in pregnancy, 920 
vera, capillaries and blood volume 
in, 489 
Pregnancy, Cullen’s sign in, 145 
interstitial, 144 
metabolism of, 920 
and its toxemia, liver funetion 
in, 770 
tubal, diagnosis of, 228 
unsuspected, 145 

Prenatal care, 771 

Preputial secretions in men, 465 

Priest, Jr., W.S., structural and funec- 
tional involvement of the heart, 629 

Prolapsus, vaginal operation for, 147 

Protein therapy, 296 

Ptosis of the right colon, 292 

Puerperal infection, immunizing 
against, 920 

Pulmonary segment reflexes, 565 

Pyelography, 150 

Pyloric occlusion in relation to tetany, 
606 


R 


inoculated with virus of 
herpes labialis, 620 
Rabinowitz, M. A., adrenal hemorrhage 
in infaney, 513 
Radiography in the examination of 
the urinary tract, 909 
Radiotherapy of myopathic bleeding, 
146 
tadium raditions, susceptibility of 
cells to, 926 
treatment of vascular nevi with, 
154 
Rehfuss, M. E., determination of 
enzyme activity in duodenal fluids, 
535 
Respiratory infections, acute, 731 
Reviews 
Baker, The Spectroscope, 286 
Bayliss, The Colloidal State, 281 
Bell, Feeding, Diet and Care of 
Children, 598 


Reviews 

Bennett, Suggestion and Common 
Sense, 446 

Bulkley, Cancer and its Non- 
surgical Treatment, 285 

Byam, Practice of Medicine in 
the Tropics, 282 

Calmette, Tubercle Bacillus In- 
fection and Tuberculosis in Man 
and Animals, 905 

Carter, Howe and Mason, Nutri- 
tion and Clinical Dietetics, 441 

Case, Roentgenology, 758 

Clark, Hydrogen Ions, 754 

Collected Papers of the Mayo 
Clinic, 441 

Collected Papers of St. Eliza- 
beth’s Hospital, Richmond, Va., 
602 

Collected Papers from the Wash- 
ington University School of 
Medicine, 902 

Collins, The Doctor Looks at 
Literature, 597 

Conn, Bacteriology, 907 

Contributions from the Peking 
Union Medical College, 756 

Craig, Nerve Exhaustion, 600 

Davis, Impotency, Sterility and 
Artificial Impregnation, 129 

Doble, The Urethra and the Ure- 
throscope, 446 

Episcopal Hospital Reports, 281 

Faber, Nosography in Modern In- 
ternal Medicine, 442 

Pediatrics, 128 

Fisher, Artificial Respiration, 908 

Gibbons, Sterility in Women, 130 

Gittings, Knowles and Ashhurst, 
Tuberculosis in Infancy and 
Childhood, 902 

Goadby, Diseases of the Gums and 
Oral Mucous Membrane, 601 

Goepp, Medical State Board 
Questions and Answers, 444 

Green and Ewing, Optotypes, 757 

Grote, Die Medizin der Gegenwart 
in Selbstdarstellungen, 755 

Grover, Electrotherapy, 127 

Harrow, What to Eat in Heaith 
and Disease, 126 

Hegner, Cort, Root, Medical 
Zoology, 

Herelle, Bacteriophage, 282 

Hilton-Simpson, Arab Medicine 
and Surgery, 288 

Hope, Industrial Hygiene and 
Medicine, 443 

Hutchinson, Food and the Prin- 
ciples of Diebetics, 284 

International Clinies, 753 

Jackson, Bronchoscopy and Eso- 
phagoscopy, 753 

Jones and Lovett, Orthopedic 
Surgery, 288 


INDEX 


Reviews 

Keen, Believe in 
Evolution, 126 

Kleen, Massage 
Gymnastics, 284 

Kolmer, Brown, Matsunami, 
Flick, Rule, Trist and 
Wassermann Reaction, 

Krause, Tuberculosis, 283 

Krebs, Gundriss der Hydro- 
therapie, 904 

Lefebure, Riddle of the Rhine, 132 

Legal Medicine and Toxicology, 


God and in 


Medical 


and 


( ragle, 


128 


Lereboullet, Harvier, Carrion and 
Guillaume, Endocrine Glands 
and the Sympathetic System, 
599 

Levinson, Cerebrospinal Fluid in 
Health and Disease, 904 

Levy, Contribution a l’'Etude des 
Manifestations Tardines de 
l’Encephalite Epidemique, 287 

Lindsay, Medical Axioms Apho- 


risms and Clinical Memoranda, 


MackKenna, Diseases of the Skin, 
145 

Maddox, The Medicine Man, 131 

Medical Clinies of North America, 
146 

Metzger, x-ray Technic for Diag- 
nosis, 903 

Moody, Antiquity of Disease, 

Multiple Sclerosis, 600 

Nixon, Debt of Medicine to the 
Fine Arts, 444 

Ochsner, EK. H., Fatigue Intoxica- 
tion, 9OS 

Ortner, Abdominal Pain, 

Ortner, Clinical Symptomatology 
of Internal Diseases, 598 

Papers from Mayo Foundation, 
754 

Pattee, Dietetics, 756 

Peter, Perimetry, 751 

Pottenger, Tuberculosis, 752 

Pottenger, Visceral Disease, 131 

Prognosis and Eend-results of 
Treatment, 129 

Radium Bibliography, 127 
téid, The Heart in Modern Prac- 
tice, 597 

Sansom, Physiotherapy Technic, 
758 

Sauer, Nursery Guide for Mothers 
and Nurses, 602 

Sherman and” Smith, 
mines, 598 

Short, Surgical and General Prac- 
tice, 132 

Sluder, Tonsillectomy by Means 
of the Alveolar Eminence of the 
Mandible and a Guillotine, 905 

Spriggs, Duff House Papers, 903 


906 


285 


The Vita- 


Q35 


Reviews 

Stitt, Bacteriology, Blood Work 
and Parasitology, 904 

Thomas, The Successful 
clan, 287 

Thorndike, Magic and 
mental Science, 130 

Tidy, Synopsis of Medicine, 132 

Ueber die pathologische Anato- 
mie der Spirochaetosis Ietero, 
282 


Physi- 


Vaughan, Epidemiology and Pub- 
lie Health, 755 
Voerting, The Dominant Sex, 757 
Volume Jubilaire, 444 
Webb, Recovery Record for 
in Tuberculosis, 443 
Wiggers, Modern Aspects ol 
Circulation in Health and 
ease, 596 
Zinsser, Infection and Resistance, 
906 
Rheumatism, chronic, 296 
Rheumatoid arthritis, 295 
Richey, de Wayne G., meningococcic 
meningitis following head injury, 559 
Rigidity and cervix com- 
plicating labor, 307 
toberts, S. R., acute 
abdominal disease, 31 
Rocky Mountain spotted fever, 464 
Roentgen therapy, 451 
toentgen-ray, effect of, upon 
and impregnation and gestation, 921 
Roentgenological study of tuberculosis 
of the lungs and _intrathoraci 
glands, 396 
Rosenthal, N., splenectomy of the 
thrombocytopenic purpura hemor- 
rhagica, 503 
Ruffin, S8., primary lymphoblastoma 
of the stomach, 37 


Use 


the 
Dis- 


stenosis ol 


thoracic and 


ovaries 


\RLET fever as a reaction of hyper- 

sensitiveness to 
tein, 853 
hick test, 455 

schiff, N.S., non-specific versus specific 
therapy in bronchial asthma, 664 

‘chnabel, T. G., medical treatment of 
gastroduodenal uleer, 114 

‘sevringhaus, E. L., duration and mag- 
nitude of the hypoglycemia afte1 
insulin, 677 

Shock and exhaustion, 764 

Sickness, relation of physical defects 
to, 156 

Simonds, J. P., congenital malforma- 
tions of the aortic and pulmonary 
valves, 584 

Small, J. C., bacteriology 
respiratory disease, 384 


Smithies, F., nature, 


streptococcus pro- 


ot acute 


and 


diagnosis, 


936 INDEX 


Smithies, F., clinical management of 
gastric ulcer, 781 

Sodium thiosulphate, 302 

Solomon, H. C., cerebrospinal fluid 
pressures, 341 

Solomon, H. C., juvenile paresis, 545 

Spinal anesthesia, 910 

Splenectomy of thrombocytopenic pur- 
pura hemorrhagica, 503 

Spondylolithesis, 292 

Spotted fever, Rocky mountain, 310 

Staphylococci, white pyogenic, 463 

Stenosis of the birth canal, 460 

Stetten, De W., retained gall-bladder, 
1 


Stillbirths and neonatal deaths, 607 
Stoffel operation for spastic paralysis, 
293 
Stomach, lymphoblastoma of, 37 
syphilis of, 762 
Streptococcus endocarditis, production 
of, with glomerular nephritis, 926 
Sulpharsphenamine, 611 
Surgery of the hepatic and bile ducts, 
150 
Symphysis pubis during labor, separa- 
tion of, 615 
Syphilis, cardiovascular, 612 
mercury inhalation, therapy of, 
294 
inhalation therapy of, 605 
prognosis of, 313 
prophylactic treatment of, 308 
quantitative studies in, 911 
of the stomach, 762 
transmission of, to second genera- 
tion, 609 
treatment of, 778 
Syphilitic infection in pregnant women, 
302 


Syphilities, gland puncture in, 457 


TacuycarbIA, effects of quinidine 
upon paroxysms of, 760 
paroxysmal articular, 211 
Testes, malignant disease of, 910 
Tetanus antitoxin, transmission of, 
through the placenta, 621 
with nucleic acid, neutraliza- 
tion of, 759 
bacilli in digestive tract, relation 
of, to tetanus antitoxin in the 
blood, 449 
bacillus as a saprophyte in men, 
156 
Thomas, Jr., H. M., modern methods 
of treating lobar pneumonia, 877 
Thompson, L. J., cerebrospinal fluid 
pressures, 341 
Thoracic and abdominal disease, 41 
Tonsillectomy, 802 


Toxin-antitoxin immunization against 
diphtheria, 154 
Trachoma problem in Minnesota, 311 
Transfusion of unmodified blood, 765 
Tuberculin test in infancy and child- 
hood, 299 
Tuberculosis, 466, 927 
of the epididymis, 762 
Tuberculous children, organisms found 
in, 138 
Tumor formation, studies of, 762 


U 


ULcer, gastroduodenal, 114 
Umbilical cord, coiling and knotting 
of, 459 
Ureter, intraperitoneal division of one 
ureter, 134 
Urinary bladder, absorption from, 96 
tract, calculi in, 618 
Uterine cancer, treatment of, 307 
retroflexion, new operation for, 
617 
Uterus, diagnosis of, 616 


Vv 


VACCINATION Of monkeys, 291 

Vander Hoof, D., stability of adrenalin 
hydrochloride in various solutions, 
119 

Veins, etiology of varicose, 606 

Vincent's angina and noma, 930 

Vinson, P. P., cancer of the esophagus, 
402 

Vitamine content of proprietary prep- 
arations, 137 

Vomiting induced by antimony and 
potassium tartrate, 136 

Vulvovaginitis in children, 925, 929 


Ww 


WASSERMANN reaction in pregnancy, 
457 
on syphilitic exudates, 457 

Weil-Felix reaction in Rocky Mountain 
spotted fever, 779 

Wilensky, A. O., granulomata of the 
intestine, 48 

Wilensky, A. O., value of cranial 
decompressive operations, 365 

Worms, parasitic, and their relation 
to public health, 604 


xX 


XANTHOMA diabeticorum, 448 


, 
ade 
or N 
For I 
Re Ax 
Kidn 
ath 
Op; 
JP ig 
1701 I 
\ 
| 4 


STORM 


and Abdominal Supporter 


(Patented) 


Men, Women and Children 


r Ptosis, Hernia, Pregnancy, Obesity, 

‘laxed Sacro-iliac Articulations, Floating 

‘idney, High and Low Operations, etc. 
Ask for 36-page Illustrated Folder 


Mail orders filled at Philadelphia only— 
within 24 hours 


atherine L. Storm, M.D. 


Originator, Patentee, Owner and Maker 


01 DIAMOND ST. PHILADELPHIA 


D-Zerta 


A Sugar-Free 
Dessert 


FOR 


Diabetic Conditions 


WRITE TO 
The Genesee Pure Food Company 


LE ROY, N. Y. 


The DUPLEXRAY 


MANUFACTURERS 


\n equipment which you will own 
ind use with pride and rightly so 
recause the DupleXray with its 
Motor Driven Tilt Table combines 
ill of the latest developments into 
ne compact efficient unit. 


he DupleXray is an ideal X-Ray 
Plant for Radiographic and Fluoro- 
copic work in your office. At your 
equest, we will be glad to send 
you more complete information on 
this equipment. 


LN 
COMPANY 


uperior Avenue - Cleveland,’Ohio 


In the symptom- 


atic treatment of 


Tuberculosis 


good results have 


alcreose 


(Calcium Creosotate) 


A mixture containing in 
loose chemical combin- 
ation approximately equal 
weights of creosote and lime. 


Possessing the pharmacologic activity 
of creosote but apparently free from its 
untoward effect on the stomach. 


Samples of tablets sent on request. 


The Maltbie Chemical Co. 


Newark, New Jersey 
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In the early period of research and 
experimentation it was evident to us that for 
so serious a procedure as intravenous injection 


Vy it was imperative to aim at producing solutions 
f " of absolute accuracy and uniformity. 
Mi With each successive step of pharmaceutical, 
y chemical, animal and clinical experience, the 
one idea of standardization prevailed. 
~~ The reputation developed and the confidence 
in inspired by continued use are the earned 
WN response to our efforts to produce 
iN 
i THE STANDARD 
\ 
Loeser’s Intravenous Solutions 
“ Certified” 
n Clinical Reports, Reprints, Price List 
and 
\\ The “Journal of Intravenous Therapy” 
NN will be sent to any physician on request 
York Intravenous Laboratory 
vy 100 West 21st Street 
SN New York, N. Y. 


Ss Producing ethical intravenous solutions for the medical A 
profession exclusively 


LOESERS INTRAVENOUS SOLUTION: 
INTRAVENOUS MEDICATION 
THE STANDARD 
A SAFE PRACTICAL \\ 
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Insulin and Coffee 


N an authoritative ar- 

ticle on the new dia- 
betic remedy, Insulin, one 
of the procedures given to 
follow in diabetic coma 
calls for the administra- 
tion of fluids, mentioning 
specifically “hot, clear 
Coffee.” 


If there was any possi- 
bility that Coffee would 
prove a deterrent factor 
in the success of the Insu- 
lin treatment, it is un- 
likely that its retention in 
the dietary of these cases 
would be sanctioned, much 
less recommended. 


Nowadays, the best case 
management is that which 
attains desired results 
with the least disturbance 
of the patient’s normal 


dietary and mode of liv- 
ing. Isn’t it true that if 
you rule Coffee from the 
dietary of the patient, you 
may be taking away a bev- 
erage of normal diet that 
may have definite thera- 
peutic value in the case? 


Coffee is a mild but ef- 
fective cardiac stimulant; 
it is an undoubted aid to 
sluggish peristalsis; it is 
a sure antidote for certain 
poisons, and there is no 
greater appetite excitant 
than its rich aroma. 


Why not, then, take full 
advantage of Coffee as a 
therapeutic agent, and in 
all fairness, rule it out only 
in those few cases where 
clinical findings indicate 
such action? 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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ORGANOTHERAPY 


can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


‘““* * * every link in the manufacture of the glandular 


substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.’’— (‘Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


G. W. CARNRICK CO. 


Manufacturers 
of 
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At Organotherapeutic 

[APNRI Products 

417-421 Canal Street, New York, N. Y. 
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METZ MADE MEDICINALS''@ 


 NEOSALVARSAN 


The practitioner who employs Neosalvarsan is reinforced in his judgment 
by more than 12 years of carefully controlled clinical experience. In the 
manufacture of American Neosalvarsan we have faithfully preserved the 
processes leading to the production of the original Ehrlich “914,” unsur- 
passed in therapeutic potency. 

The lowered prices of this therapeutic sufficiency herewith appended show 
our mindfulness of our obligations to the profession and the public. 

0.15 gram $0.60 per ampule ' $0.80 per ampule 


0.65 per ampule ‘ 0.90 per ampule 
0.45 gram 0.70 per ampule x 1.00 per ampule 


SULPHARSPHENAMINE 


Sulpharsphenamine, one of the earlier Ehrlich arsenicals, intended for 
intramuscular use is manufactured by us. 

Prices range from 50 cents per ampule for 0.05 gram size to 86 cents per 
ampule for 0.6 gram size. 
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0: LABORATORIES. Inc 
Nuoson ST New Youn 

LAs 


The Nutrition of Nerves 


The glycerophosphates exert a selective influence 


on the nutrition of nerves, increase general metab- 
olism, influence the exchange of nitrogen, and 
facilitate the utilization of sulphur compounds. 


ESKAYS NEURO PHOSPHATES 


exhibits the glycerophosphates in a most efficient 
form. 


SMITH, KLINE & FRENCH CO 
105~115 North 5* St., Philadelphia, Pa. 
Established 1841 Manufacturers of Eskay’s Food 
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IN PNEUMONIA 


the production of acid substance is high. Hence the 
indication for Alkalies. 


Anticipate a possible acidosis by using liberally 


“Yalak Water 


The strongest alkaline water of commerce 


Each bottle carries 


in sparkling form KALAK WATER COMPANY 
several grammes of the 

bicarbonates of om. 6 Church Street, 
New York City 


Elixir of Veronal 


“*Veronal” Trademark Reg. U. S. Pat. Off. 


Agreeable Efficient 
Convenient Stable 


Veronal is more extensively prescribed than any other synthetic hypnotic, be- 
cause of its well-established efficiency in a large variety of diseases of nervous 
or organic character. 


Owing to its insolubility and bitter taste it is best given in the Elixir containing 
2 grains of Veronal to the teaspoonful in a very pleasant and stable solution. 


How Supplied: 


Elixir of Veronal in 12 oz. bottles. Veronal in 5 grain tablets, tubes of 10 
and bottles of 100, and in powder in ounces. 


Literature and Sample of Elixir of Veronal on Request 


WINTHROP CHEMICAL COMPANY, Inc., 117 Hudson Street, New York, N. Y¥. 


) WINTHROP PropUCTS 


High Standards 
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HE flavor of Melachrino cigarettes is 

the flavor of the natural Turkish to- 
bacco, and nothing else. Neither artificial 
flavoring nor adulteration is needed to 
add to their fragrance, for there is no 
roughness to disguise. Because their ac- 
tion is so bland and gentle to the throat 
and lungs they may be used constantly 
without harmful effects. The smoker of 
Melachrino cigarettes enjoys the purest 
and most delicate tobacco in the world. 


ORIGINAL 


MELACHRINO 


“The One Cigarette Sold the World Over” 


Reliable Quality 


Satisfactory Results 


F. & R.’s 
GENUINE 
GLUTEN FLOUR The Original 


Guaranteed to comply in all respects to standard 
requirements of the U.S. Department of Agricaltare. 


MANY USES 


Watertown, N.Y., U.S.A. 


Write for literature on its use 
in insomnia, nervous, anaemic 
and digestive disorders, post- 
operative feeding, as an X-Ray 
meal, and other uses. 


Avoid Imitations Samples Prepaid 


HORLICK’S, Racine, Wis. 
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| |THE “SPA” 
: DIET HOSPITAL 


WAUKESHA, WIS. 


i For the Treatment of 


DIABETES 
BRIGHT’S DISEASE and 
HIGH BLOOD PRESSURE 


Iletin (Insulin-Lilly) used in 
Diabetes when Indicated 


Write for Booklet 


THE ‘*SPA”*’ - - WAUKESHA, WIS. 


MILLARD SMITH 
PIPETTES 


| For Determining Sugar 
in Urines 


(Micro-modification of the 
Method of Benedict) 


As described in Joslin’s ‘‘Treatment 
il of Diabetes Mellitus,” 3d Ed., 
1923, Page 352 


Write for Full Information 


THE EMIL GREINER COMPANY 


MANUFACTURERS AND DEALERS 
Established 1881 
55 Fulton Street New York, N. Y. 


1923 


This is your fight, 


too! 


YOU are happy in your health. D 
you know that for eighteen year 
Tuberculosis Associations have bee 
fighting to keep you healthy? 

The campaign against tuberculosis, 
supported largely by the sale of 
Christmas Seals, saved more than a 
hundred thousand lives this year 
Who knows but that this campaig 
has saved you and your family fron 
the scourge of consumption? 


Buy Christmas Seals. 


Stamp out 
Tuberculosis 
with 
Christmas 
Seals 


THE 
NATIONAL, STATE, AND LOCAL TUBERCULOSIS 
ASSOCIATIONS OF THE UNITED STATES 
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The worst cases 
of Osteomyelitis 
are the best cases 


for ALKANITE 


As an adjunct to 
good surgery 

“ Alkanite” ranks with 
Dakin’s 


In 'A-lbs at $1.50 
thru your druggist: 


Alkanite 


cAn Invitation to Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest/and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician’s family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
f the current ‘MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
request. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michigan 


29 


| 
& | 
i} 
= 
_¥ 
) 
1s 


THE 
GLEN 


The natural and scientific 
advantages of The Glen 
Springs are applied by 
the Glen Springs Medical 
Staff, always in close co- 
operation with the home 
physician. Open the year 
round. 


CONVALESCENCE: Medical Gymnastics 
are recognized as a most valuable aid in 
quickly restoring the human machine to 
its healthful condition of responding 
easily and adequately to the natural de- 
inand of every day. 


The Glen Springs offers an ideal gradua- 
tion of Medical Gymnastics—from the 
delicate carbon dioxide baths to the 
Stokes-Oertel system of hill climbing 
and Swedish mechanotherapy. 


The situation is in the beautiful Finger 
Lakes Region of New York State. The 
atmosphere is clear, dry and invigorat- 
ing; the surroundings have great scenic 
charm. Every comfort, and delightful 
indoor recreations. Always, the pleasure 
of interesting companionship. 


Illustrated and detailed booklets prepared especially for the 
Medical Profession on request 


William E. Leffingwell, President 


The Thermal Bath 
Establishment at 


Virginia Hot Springs 


A covered gallery connects it directly 
with hotel. The difficulty of distance 
between patient’s room and The Baths 
is avoided. 


Six flowing hot springs, recognized as 
therapeutic agencies, supply the waters 
for bathing and drinking. Full sets of 
apparatus are available for Zander exer- 
cises and superheated dry air baths. 
Massage is applied by competent at- 
tendants. 


Treatments are under specialized pro- 
fessional direction. Diseases treated 
include hypertension, gout, rheumatism, 
arthritis, neuritis and various nervous 
conditions. 


The Homestead, open the year round, is 
one of the most beautiful and pleasantly 
situated of Southern resort hotels. 2500 
feet up in the Alleghanies—comfortable, 
hospitable. 


Delightful sun parlors give glorious views 
of picturesque mountain scenery. Lovely 
gardens invite quiet walks or rest. And 
stronger patients find clear invigorating 
atmosphere and scenic charm ideal for 
golf, horseback riding, tramping, etc. 


Physicians are invited to send for literature which 
has been prepared especially for the profession 


Address 
CHRISTIAN S, ANDERSEN, Resident Manager 
The HOMESTEAD, Hot Springs, Virginia 
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INTARVIN 


For Diabetes Mellitus 


The treatment consists in the use as a food of INTARVIN, an 
artificial fat, which is readily catabolized, but unlike ordinary fats does not 
yield the dangerous ketone substances, diacetic acid and acetone. Under 
this new treatment the patient promptly ceases to show the acidosis of the 
blood and urine, loses the gnawing hunger common to diabetics and im- 
proves in general health and weight. 


See article by Dr. Kahn in this issue: 
INTARVIN is essentially glyceryl margarate to which has been 
added about 12% of mineral oil to lower the melting point to body 
temperature to permit ready digestibility. 
For sample and descriptive literature write to: 
INTARVIN CO., INC. 
80-86 Hancock Street - - LONG ISLAND CITY, N. Y. 
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On the Beach and 
the Boardwalk 


American Plan Only 


Write for illustrated 
folder and rates 


— 
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ATLANTIC CITY 


Hospitable, homelike, always open, always welcoming, 
Chalfonte-Haddon Hall, winter or summer, are the 
natural choice of cultivated, interesting people seek- 
ing real benefits from days of rest. 

The sea air is gratefully mild and invigorating in winter— 
unbelievably mild, tempered by the breath of the Gulf Stream 

Summer is just one of four enjoyable seasons here. Faces 
glow, eyes sparkle the whole year round. When surf bathing 
stops, riding begins, and horses canter on the beach. A live 
throng moves briskly up and down the Boardwalk. Golf 
is played under ideal conditions, While on the broad deck 
porches of Chalfonte-Haddon Hall, healthy fatigue suns 
itself and looks out to sea. 

Pleasant companionship, perfect comfort; relished meals 
sleep, The life gives new energy to tired bodies, 
new wit to jaded minds—and a lasting 
fondness for Chalfonte-Haddon Hall. 
LEEDS and LIPPINCOTT 

i COMPANY 


( HALFONTE-HADDON 
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225 Worth of Instruments for ‘60 


he overnment’s Surplus /s the Doctor’s Opportunity 


btain first class, unused surgical instruments at considerably 
n half the ordinary price. 
U.S. Army Operating Set and the U. S. Army Eye Case, here 
ted, were negotiated by us from the Government for a low 
lhey are in perfect condition, guaranteed unused, supplied to 
vernment by the leading American instrument manufacturers. 
ake a quick turnover, we are willing to clean out these sets 
ne a regular $225 value—for the extraordinary price of $60 
f.o.b. Chicago, shipped express C.O.D. with privilege of 
ion. This means that you can examine the set and be sure 
is worth twice the price we ask for it, before you pay the 
sman. 


practically cleans up the Government’s surplus stock and is 
s your last opportunity to take advantage of such extraordi- 


Size When“Rolled, 10 z 13 z 4 inches; Length When Open, 5 feet 4 inches; 
Weight, 16 pounds. y 


U. S. Army General Operating Set 
CONTENTS OF CASE 
NO Scissors, dressing, blunt ends 

Forwond’s 1 Scissors, dressing, pointed ends 
. hold Gouge 

rongeur and bone-holding Clamp, compression, intestina!, Murphy 
putation, 9-inch blade Director, grooved and aneurism needle 
ated hypodermic case containing Forceps, dissecting 

metal operating syringe, capacity Tongue depressor, folding 

rams Forceps, Jones, 2-inch bite 

rating stop-cock Probe and director, straight 

ae Probe and director, curved on straight 
rating trocar 
Forceps, mouse tooth 


Nickel-plated case containing 
toxin needle Razor 


rating needle, medium Eye-hook and spoon 
ated suture needle case Trocar 
horsehair, 100 strands in coil Catlin knife 
iture, 1 doz. assorted Eye-spud 
ilk ligations, 1 each, No. 4, 7 and Scalpel, 14-inch blade 
Sealpel, 2-inch blade 
Aneurism needle 
Nickel-plated case containing 
Male catheter 
urved bone-gouging, with spring Bone drills 
De Vilbiss Gigli saws 
heavy blunt Obturator for trocha tube 
rocat 
rs, double ends, nested Plaster knife 
4 Wyeth's pins 
one-cutting, flat blade Handles for Gigli saws ) 
bone-gouging, without spring Handle for bone drill l 
eedle, blunt Murphy buttons 
lamp compression, Pean's 
haemostatic, straight small jaw 
urved 
ith, Denhardt 


needle 


sequestrum, curved on flat bone- 


bandage 


tor, Young's 
mastoid inspection : 
| Ci yeneral Operating Set 
stula 

lamp 6 in | 

Ider | 
atic forceps, straight 

tissue | 

i 


Dr 


Address 
dressing 


Genuine Mahogany Case, Leatherette 
Trim and Padding. Size When Closed, 


13 2 x 2} inches 
U. S. Army Eye Case 


CONTENTS OF CASE wo 

Curette, chalazion, Meyhoefer's, med- 
ium size 

Cystotome, Graefe's 

Forceps, advancement, Reese's 

Forceps, chalazion, Lambert's 

Forceps, cilia, plain 

Forceps, entropium, Desmarres's 

Forceps, fixation, with catch 

Forceps, iris, angular, mouse-toothed 

Forceps, needle-holding, Steven's 

Forceps, trachoma, Moyes’s, | up and 
1 down 

Forceps, trachoma, Prince's 

Gouge, sharp pointed, V-shaped 

Hook, iris, sharp, Tyrrell’s 

Hooks, tenotomy, medium size 

Irrigator, anterior chamber 

Keratomes, angular, Jaeger’s med. size 

Knife, canaliculus, Bowman's, flexible 
shank 

Knives, cataract, Graefe's assorted sizes 

Knives, scalpel type, medium sizes ‘ 

Lens, condensing, 2-inch, broad hard 
rubber ring 

Lens, spoon, metal, Graefe's 

Lens spoon, metal Daviel's 

Lens, spoon, wire loop 

Lid plate, Jaeger’s, hard rubber 

Needles, knife, Knapp's medium size 

Needles, paracentesis 

( )phthalmoscope, Loring's 

Probes, lachrymal, Theobald’s double- 
ended, silver-plated, 16 sizes. . (Sets 

Repositor, iris, metal 

Retinoscope 

Retractors, 2 sizes 

Scissors, enucleation, full curved, light 
screw lock 

Scissors, iris, full curved, screw lock 

Scissors , probe pointed, angular 
screw 

Scissors, strabismus, straight screw lock 

Scissors, tenotomy, Steven's, screw lock 

Spatula and probe, one handle, Knapp’s 

Spatula, double-ended, Fisher's 

Speculum, Ziegler’s 

Sutures, silk, fine, twisted, iron-eyed 


Sutures, catgut, assorted 
package 

Syringe, lachrymal, all metal 
gold needles 

Testing drum, hard rubber 


MAIL COUPON TODAY _ 
NATIONAL JOBBING CO., Dept. J.M., 54 W. Lake St., Chicago 


Gentlemen :—Please ship me express C.O.D., with privilege of 


ClEye Operating Set 


Mark X in front of set desired 


NATIONAL JOBBING COMPANY, Department J.M., 54 W. Lake St., Chicago, III" 
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IMPROVEMENT OF 
DIPHTHERIA ANTITOXIN 


NOTWITHSTANDING the vast 

fund of experience and informa- 
tion which has been gained through 
the many years in which Diphtheria 
Antitoxin has become established in 
medical practice, our knowledge is 
nevertheless steadily increasing and 
improvements continue to be made 
in the method of manufacture. 


In the early days of serum therapy 
the standardization of antitoxin was 
a haphazard proposition, and even the 
tests utilized for safeguarding its purity 
left much to be desired. All that is a 
thing of the past. The standardization 
of antitoxin is now a definite and ac- 
curately controlled procedure, so that 
its potency, as expressed in antitoxic 
units, isa certain guide to the physician 
in determining dosage. Thoroughly 
dependable tests for insuring the 
freedom of the product from bacterial 
contamination or toxic substances of 
whatever nature have also been devel- 
oped. 

During recent years research effort 
has largely been directed toward in- 
creasing the concentration of antitoxin 
getting the therapeutic dose in a 
smaller bulk and eliminating unneces- 
sary solid material, especially proteins. 
An antitoxin thus refined has obvious 
advantages. The smaller quantity is 


The methods employed in the biological laboratory of Parke, Davis & Co. furnish a 
practical solution to this problem. The resultant antitoxin has a high concentration, a 
low content of protein in comparison with its unit strength, and on injection is absorbed 


with great rapidity. 


To safeguard the potency of the product, every lot contains 40 per cent excess units at 
the date of issue—more than enough to insure the full labeled potency within the 


period of use for which it is dated. 


possibility of any contamination of the serum. 
The development and rigid enforcement of these methods has given to the medical 


Five sets of purity tests are carried out with every lot of antitoxin, to preclude the | 
| 
profession an antitoxin of high excellence, the purity and dependability of which are | 


beyond all question. 


PARKE, DAVIS & COMPANY 


DETROIT, MICHIGAN 


easier for the physician to inject and 
less painful to the patient. Even more 
important, however, is the elimination 
of unnecessary albuminous substances 
which in certain patients may cause 
protein toxemia. 


It is now possible, by methods of 
chemical precipitation, to so concen- 
trate diphtheria antitoxin as to make 
a given volume many times as potent 
as the same amount of serum freshly 
separated from the blood of the treated 
horse. This is accomplished by pre- 
cipitating the serum globulin, a con- 
stituent of the serum with which the 
antitoxic element is closely identified. 
Various methods of carrying out this 
concentration have been developed, 
the results of which vary—not only in 
the degree of the concentration, but 
also in the physical characteristics of 
the antitoxin thus obtained. It is very 
important that the concentration be 
effected without increasing the vis- 
cosity of the globulin to a degree 
sufficient to delay absorption when 
administered to the patient. Absorp- 
tion is an important factor in the clin- 
ical response to antitoxin, whether the 
injections are given subcutaneously 
or intramuscularly; and delay in ab- 
sorption is obviously a serious dis- 
advantage. 
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PRACTICAL LOCAL ANESTHESIA 


and Its Surgical Technic—_FARR 


r{X\HIS TRULY GREAT BOOK definitely teaches a successful working technic in Local 
i Anesthesia. It holds for the purchaser a two-fold advantage. The author's experience 
s s not been limited to one field alone. On the contrary, not only have his original work and 

cess in the field of Local Anesthesia won him wide repute, but his extensive operative experi- 
ce, with many thousands of cases, stamps him as a Masicr Surgeon. 


a lies the great practical value of this book to the general surgeon. The author sees 
h sides of each case, the anesthetic and the surgical, and knows from experience the various 
oblems to be met. Hence his book is not a mere academic discussici vi Anesthesia, to the 
‘clusion of all other clinical factors, but a clear-cut exposition of Local Anesthesia as actually 
yplied in modern surgical procedures. 


In each given condition, Dr. Farr is in a position to advise with authority as to the most 
efficient use of Local Anesthesia, the type of operation, and, what is more, the actual operative 

‘hnic in many cases. This is most important, because the method of operating has a great 

‘al to do with the success of any surgical procedure under local anesthesia. Hence many 
points in surgical technic have been descri in detail. Numerous Case Reports show the 
easibility of performing the various types of operation under Local Anesthesia. Illustrations 
have been most generously used and portray not only the practical technic in anesthesia but 
also the actual operations. 


By ROBERT EMMETT FARR, M.D., F.A.C.S., Minneapolis, Minnesota. 


Large Octavo, 529 pages with 219 engravings (mostly original) and 16 colored plates 
Cloth, $8.00, net 


New (7th) Edition 


Whitman—Orthopaedic Surgery 


"T“HIS edition contains 110 new illustrations of a particularly illuminating character. The 
revision has been most thorough and again emphasis is laid on the early development of 
ractical reconstruction—the treatment of the patient as well as the disease or disability. Meas- 
ires for the upbuilding of the patient, physiotherapy and occupational therapy, are carefully 
dicated. The preservation or restoration of function, in other words, the patient's rehabilitation 
is today a subject of greater economic and industrial importance than ever before. 


Orthopaedic Surgery is fully presented from every angle. This means both operative and 

n-operative measures, with every detail of technic and a thorough consideration of adult cases 

s well as those of children. As the majority of the deforming diseases are first cared for by 

e general practitioner, Dr. Whitman has taken great pains to demonstrate methods of sys- 

tematic physical examination that lead to early diagnosis and so to explain the relation of causes 
) consequences as to indicate in natural sequence the principles of preventive treatment. 


Full information is given on new appliances and operative procedures. A chapter on Col- 
teral Orthopaedics has been added to supplement the bibliographical, statistical, anatomical 
id clinical data that have made this volume such a popular book of reference. 


iy ROYAL WHITMAN, M.D., M.R.C.S (Eng.), F.A.C.S., Surgeon to the Hospital for 
Kuptured and Crippled; Consulting Orthopaedic Surgeon to the Hospital of St. John’s Guild, 
St. Agnes’ Hospital for Crippled and Atypical Children, White Plains, to the New York Home 
Destitute Crippled Children, to the Darrach Home for Crippled Children and to the New 
York State Board of Health; Member of the Committee of Medical Experts of the New York 
lYepartment of Labor, etc. 


Octavo, 993 Pages, with 877 Illustrations. Cloth, $9.00, net 
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JOSLIN on DIABETES 


A new (3d) edition of his famous work on The 
Treatment of Diabetes Mellitus is ready. 
Order your copy now to avoid delay in receiving it 


INSULIN 


HIS section of the book was the last to be set in type and 
t ee material was revised up to the very minute of going to 
press. This means to you that you will receive absolutely th 
latest, most authoritative, and most complete information and data on 
Insulin and within one volume. Not just a few phases are covered, 
but all that you ought and must know for the complete and suc- 
cessful management of any diabetic case. How Insulin affects the 
dietetic management, when it should be given, dosage, reactions, 
and when its use is unnecessary —all this, with the most up-to-date 
knowledge on Diabetic Diets, is told clearly and in full detail. Not 
only the author’s own, but the experiences of the country’s leading 
specialists on diabetes are incorporated in this edition. 


Practically a New Book Throughout 


based on close to 3000 cases. Its purpose—to enable the average 
practitioner to treat his patients instead of falling back on the 
specialist. A book for the Doctor and the facts he should know in 
contradistinction to what the patient should know. Many new 
subjects are covered—the book is about 200 pages larger than tlic 
last edition and practically rewritten throughout. 


Octavo, 784 pages. Cloth, $8.00, net 


“This book will enable any physician who has diabetic patients under his care, 
and who will carry out the directions given, to obtain better results with his 
cases than are obtained by ninety-nine out of a hundred practitioners at the 
present time.’—THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION. 


706-08 Sansom St. & FEBIGER 


JUST OFF PRESS 


Hill—Manual of Proctology 


“T “HERE has been a crying need for a small, compact volume that will guide 
the general practitioner and surgeon in the recognition and treatment of 
ectal diseases. Encyclopedic treatises that historically follow the intensive 
udies in this special field are apt to weary the reader with excessive details. 
(n the other hand the space devoted in general text-books is inadequate. 


\ll controversial matter, irrelevant details, repetitions and references are 


id mitted. Operations and methods that have not been proved of permanent 
to alue are excluded—the only operations described in this work are the ones 
ractised. 


lhe book is practical throughout—a working guide for the man in general prac- 
tice and a valuable text for the student. Operative steps are carefully shown, 
d, ut there is also much along medical lines—prescriptions, local applications, 
C- lietetic hints and on the important subject of after-treatment. Every para- 
raph is right to the point. 


¢ By T. CHITTENDEN HILL, M.D., F.R.C.S., Instructor in Proctology, Harvard Graduate 
School of Medicine; Surgeon to Rectal Department, Boston Dispensary, etc. 
te 
12mo, 279 pages with 84 engravings (mostly original). Cloth, $3.25, net 
1g 
New 
nowles—Viseases of the Skin 
Edition 
JRACTICAL diagnostic tables have been added, showing the regional dis- 
. tribution of the common skin diseases and the types of lesions tending to 
nvolve certain areas. The sections on Roentgen-ray and Radium Therapy 
as iave been entirely rewritten. Food tests and other foreign protein tests are 
in lescribed with the method of application and the results obtained. This is 


i subject of considerable study today and of growing importance. 


Bacterial and fungus origin of dermatological conditions are fully outlined. 
lhe section on ringworm fungi and eczematoid ringworm has been rewritten. 
ancer of the skin is dealt with according to whether it originates from the 
irickle-cell or basal layer. The section on Syphilis has been greatly amplified 
nd some forty new illustrations introduced. 


3y FRANK CROZER KNOWLES, M.D., Professor of Dermatology, Jefferson Medical College; 
Chief of Clinic, Dermatological Department, Pennsylvania Hospital, Phila. 


Octavo, 595 pages with 229 illustrations and 14 plates. Cloth, $6.50, net 
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For Infants 
Deprived of 
Breast Milk 


1. Infants fed on S. M.A. look 
and act and grow like breast- 
fed infants. 

2. Their flesh is firm, and they 
develop normally. 

3. Theyarenormallyfreefrom 
rickets and spasmophilia. 

4. S. M. A. may be fed to in- 
fants of all ages without modi- 
fication or change. 

5. Itrequires onlythe addition 
of boiled water to prepare. 


f ONLY ON ORDER AND UNDER 
RVISION OF A LICENSED PHYS 
E WILL GIVE YOU INSTRUCTIONS. '¢ 
MEASURE OUT POWDER USE OF 
M.A. MEASURING CUPS! 2 
SITES) ASH YOUR DEALER 
SE OW 


LE 
& CLEAN BY BOT 
5.M.A.IN CASES OF DIARRHE 
ePrice $1.20 


To be used only on the 
order of a physician 


For sale by druggists 
Formula by permission 
of The Babies’ 
Dispensary and Hospital 
of Cleveland 


A FOOD TO KEEP BABIES 
and YOUNG CHILDREN WELL 
Adapted to Mother’s Milk 


THE LABORATORY PRODUCTS COMPANY 


1111 Swetland Building 


Literature and Samples 


te Physicians 


Cleveland, Ohio 


on Request 
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INDEX TO ADVERTISERS 


' OUR SUBSCRIBERS—only ethical products of the highest quality 


ertised in this Journal. 
ognized leaders in their fields. 
ting them? Thank you. 


Apparatus and Instruments 


lorimeters, Haemacytometers, Hemoglobinometers, 
Microscopes, Sterilizers, Bacteriological Supples, etc.) 


Bausch & Lomb Co 
istle, Wilmot, Co 
Greiner & Co 
ynson, Westcott & Dunning. . 
Leitz, Ine 


Rieker Instrument Co. 
Company. 
encer Lens Co 
teele G lass Co. ... 
rthur H. Thomas Co.. 
ilmot Castle Co.... 
Max Wocher and Son Co 


Basal Metabolism Apparatus 


\rthur H. Thomas Co 
Sanborn Company 
Toledo Technical Appliance Co... . 


Binders, Supporters, etc. 
Katherine L. Storm, M.D............. 


Blood Pressure Apparatus 


Biologicals, Drugs and Pharmaceuticals 


Abbott 
\rlington Chemical Co.... 

Armour & Co............ 
i. Bilhuber, Ine 
Caleo Chemical Co 

G. W. Carnrick Co... 

iba Co.. 
airchild Bros. & Foster. . 
Hoffmann-LaRoche C hemical Ww orks... 
Westcott & Dunning. . 
Lavoris Chemical Co 

Lilly & Co.. 

laltbie C hemical Co 0. 
Marek & Co.. 

|. A, Metz Laboratories 

. K. Mulford Co.... 

‘ational Aniline & Chemical Co. 
New York Intravenous Laboratory. 

irke, Davis & Co.... 

thering & Glatz, Inc. 

1arp & Dohme....... 

A. Upsher Smith. 

Kline & French 

Vinthrop Chemical Co. 


can be 


The firms listed below merit your full confidence, all are 
Will you kindly mention THe Journat when 


Electrical Diagnostic Instruments 
Electro Surgical Instrument Co. 
Electrocardiographs 
Cambridge & Paul Instr. Co... .. 


Foods, Beverages, etc. 


Jorcherdt Malt Extract C 
Celestin’s Vichy 
Chicago Dietetic Supply House. 
Farwell & Rhines. . 
The Fleischmann Co... 
Genesee Pure Food Co..... 
Horlick’s Malted Milk Co. 
Intarvin Co. 
Joint Coffee Trade 
Laboratory Products Co... 
Mellin’s Food Co....... 


3d Cover 


4th C over 


Malt Sugar 


Jorcherdt Malt Extract Co 3d Cover 


Radium 


Radium Emanation Corp.........3d Cover 


Resorts and Hotels 


Battle Creek Sanitarium... 
Chalfonte-Haddon Hall. 

Glen Springs... . 

The Homestead, Hot Springs, Va. 
Still Rock Spa. : 


Surgical Instruments 
National Jobbing + 


Sutures and Ligatures 
Armour & Co. 13 
Davis & Geck, 2d Cover 
Syringes, Needles and Thermometers 
Becton, Dickinson & Co 


X-Ray Apparatus, Tubes, etc. 


Engeln Electric Co 
Victor X-Ray Corp 


Miscellaneous 
Colgate & Co... 
Dental Items of Interest Co. 
Kalak Water Co. 
Lea & Febiger 
Melachrino Cigarettes ..... 
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 bB-D PRODUCTS 

| Made for the Profession 

B-D THERMOMETERS 
CERTIFIED 


THE CHOICE OF THE 
DISCRIMINATING PROFESSION 


FOR 
ACCURATE DIAGNOSIS 


B-D THERMOMETERS 
ARE 100°, DEPENDABLE 


ALWAYS SPECIFY B-D THERMOMETERS 


Supplied Through Dealers 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometer 


Jour. Sci 


JUN 26 
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RADIUM EMANATION supplied on short 
notice in any quantities or concentration 
desired. 

A therapeutic measure more flexible than 
radium salts. 

Our medical staff available for consul- 
tation us to technique, dosage and 
screenage. 

New instruments developed to meet the 
requirements of the various specialties, 
viz., Urology, Gynecology, etc. 


260 west 57th STREET 
NEW YORK CITY 


RADIUM EMANATION 


A service —accurate and dependable 


Illustration shows ournew methodof load- 
ing instruments with emanation “seeds, 
insuring definite disposal of “seeds” for 
implantation; affording protection 
against accidental loss, as well as making 
possible the implantation of a number 
of “seeds” through one portal of entry. 
Telephone and tele graphic orders given pre 
Shipments 


attention 

over reasonable distances practical 
Literature On Request 

WILLIAM DUANE, Ph. D., D. Sc. 


Harvard University, Consulting Physicist 


THE RADIUM EMANATION CORPORATION 


Telephone 
Circle 3649 
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Strictly American Products 
of Dependable Character 


BORCHERDT’S 


MALT SOUP EXTRACT 


ts suffering 
ond quickly to 
essfully used 
niants. 


Irom marasmus a 
Malt Soup Therapy 


MALT COD LIVER OIL AND 
PHOSPHORUS 
Matr 75%, C 


PHOSPHORUS GR 


op Liver O11 25 


IN FLuip 


Sorcherdt Malt Cod Liver Oil prod ict 


er Oil of proven vitamin poten 


SAMPLE ANI 


-BORCHERDT MALT EXTRACT COMPANY 
CHICAGO, ILL. 


217 North Lincoln Street : 


Keeping faith th the I 


hy BORCHERDT’S MALT PRODUCTS 


ind itrophy 


In correctin onstipation 


) LITERA 


MALT SUGAR 


MALrose 87.4 DeEXTRIN 4.3 


ly Malt Su gar on the market W 
irge admixtures of Dextrins 
MALT COD LIVER OIL AND 
IRON IODIDE 
Maur 75 Cop Liver O11 25 
4 GR 


Lopipt IN FLuIp 


e products are entirely free from 


Norwegian Mi 


v 

— 
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The Management of an Infant’s Diet 

A 

Malnutrition, Marasmus, Infantile te) 


Atrophy, Athrepsia 
Mellin’s Food 8 level tablespoonfuls 
Skimmed Milk (1% fat) 9 fluidounces 
Water 15 fluidounces 


This mixture contains 56.61 grams of carbohydrates, thus supplying material that 
is utilized rapidly for heat and energy. The predominating carbohydrate is MALTOSE, 
which has the highest point — issimilation of any of the sugars, is immediately available 
as fuel and may be safely gi. cn in comparatively large amounts. ‘The daily intake of 
protein from the employment of this formula is 15.54 grams, an amount calculated to be 
sufficient to replace depleted tissues and to provide for new growth. There is present in 
the mixture 4.32 grams of salts for replenishing inorganic elements. 


The suggested modification furnishes nutrition in keeping 
with the character and amount of food elements best adapted 
to the particular demands of infants in an extreme state of 
emaciation and serves well as a starting point in attempting to 
meet the nutritive requirements of these undernourished 
babies. 


| Mellin’s Food Co., ‘22% Boston, Mass. | 


The Premier Digitalis 


Digifoline, ““Ciba’’} 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


Tablets and Ampules 

Liquid For 
TRADE MARK Subcutan¢ 

For and 
Internal Use Intravenous 

REGISTERED 
Ciba Company 
INCORPORATED 
CEDAR AND WASHINGTON STS. NEW YORK 
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